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Adjustable Automatic Brake 
Self sustaining at every point 


Highest Efficiency 
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YOUNCSTOWN, O. Write for Estimates. 





CHICAGO: 
Traders’ Building. 


e A New Movement. ~S 
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METAL STAMPING, 


We do all kinds ot SMALL STAMPING and 
FORMING, from Steel, Iron or Brass, from your 
Dies or we can make Dies for you. 

Send sample or sketch for price. 


THE OLIVER P. CLAY CO. mye wo 


416 Arcade, Cleveland, Ohio. BecTings New York Boston. Philadelphia, 
Cleveland Too! and Supply Co.. Agts.. Cleveland. 0 














SUBSCRIBE FOR THE IRON TRADE REVIEW, $3 PER YEAR. 








The ABC of Iron, Now $i. 


POWER. TRANSMISSION Speers 


WA: JONES FOUNDRY s MACHINE Ce James V. Rose. 


In Fire Brick Constructi 
T U R N B U Cc K L E 3 ‘ ern rg of High Grade Fire Brick. 
, ANALYSIS: 
Brick. Rock Clay. 


SILICA, 54.50. SILICA, 47.00. 
ALUMINA, 44.20. ALUMINA, 39.00, 


SOME BUILDERS 
L088 ON IGN, 5. LO88 ON I10N,13.20 


order galvanized iron rolled one Cleveland Gity Forge & iron Go. fRON, 15. IRON, “2. 


gauge and stenciled another. CLEVELAND. O. SHARON,...:. Ba 
We don’t accept such orders. 


Apollo Iron and Steel Company, ; ie LRON NC A AS 
Pittsburgh, Pa. oo, 
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FOR SALE BY ALL DEALERS. For one Three-cent Stamp we will send any Engineer mentioning this paper a 15-inch Brass-Edged Ruler. 





See large Advertisement of 


B. F. STURTEVANT CO., 


Boston, Mass., 
On Page 33. SAND AND CHILLED 
BRASS aND COPPER CASTINGS 
BLOWERS. FANS, ENGINES. sald. G 


THE UPSON NUT CO., Cleveland, O. 


+ MANUFACTURERS OF - 


MACHINE AND CARRIACE BOLTS, HOT FORCED AND COLD PUNCHED NUTS, LAC SCREWS, BOL 
ENDS, WASHERS, ETC. Catalogue and Prices on Application. 
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“ Draft Stacks, 
Galvanizing Pots, 
Tank Cars. 


P. 0. Address, HASELTON, 0. 


‘WM. B. POLLOCK %& CO. 


Works at YOUNGSTOWN, O. 


Blast Furnaces, 
Steel Plants, 
Boilers, Tanks, etc. 





FORGE 


properly applied to 
ay ore, placing it 

condition to com- 
mand the highest 
market price, is found 
to the best advantage 
in the 


GATES ROCK ROCK & ORE BREAKER. 


It is unequaled in economy, wearing quali- 
ties and crushing capacity. Over 4,000 in 
use. Write for catalogue, 


GATES IRON WORKS, és 


CHICACO, So 





Dept. XX, 
Elston Ave., 





IT PAYS TO ADVERTISE IN 


THE IRON TRADE REVIEW. 





—STILWELL’S— 


PATENT LIME-EXTRACTING 


HEATER > FILTER 


COMBINED. 


Is the only lime-extracting Heater that will prevent 
Scale in Steam Boilers, removing all impurities 


from the water before it enters the boi 


Thoroughly Tested. 


OVER 8,000 OF THEM IN DAILY USE. 





ILLUSTRATED CATALOGUE. 


Stilwell- Bierce & Smith-Vaile 


DAYTON, OHIO. 
R@-CHICAGO OFFICE, 63 S. Canal St. 


ler. 


Company, 








JUNCTION IFOnN é< STEEL CO. 


WHEELINC, W. VA., and MINCO JUNCTION, O. 


MANUFACTURERS OF 


Bessemer Pig Iron, Soft Bessemer Steel Blooms and Billets, Soft Steel Bars, scaled and sheared to lengths and 
weights, for Sheet and Tin Plate Manufacturers, also Soft Bessemer Merchant Bars 


Agricultura 
Sales Ofices : } 


Boston, Mass. 


SUITABLE FOR 


$19 Fidelity Bidg., 421 Wood St., 


Rooms 811 and 81a Perry- Payne Bidg., Cleveland, Ohio. 


} 1o Wiggins Blk., 
Pittsburg, Pa. Cincinnati, O. 


| Implement Makers, Wagon and Carriage Manufacturers, Car Builders and Locomotive and Railway Repair Shops. 


Room 14, Mason Bidg. 81 Fulton St., 
New York, N.Y. Philadelphia, Pa. 


Security Bidg.. 


os The Rookery, 
Chi St. Louis, Mo. 


cago, Il. 











COrMPRESSORS 


Thoroughly up-to-date 
and the most simple, 
durable and economi- 
cal machines on the 
market. Built on 
improved lines. 
ROCK DRILLS, 

AIR LIFT. ' 
=” PUMPS, ETC. 
Send for catalogue 


(RAND DRILL CO. D 


100 Broadway, New York. 
1328 Monadnock Block, Chicago. 
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Steel Stamps and Stencils. 





| er at J. H. & Co., Rubber Stamps 
Seals, Stencils, Automatic Check Punches 
and Numbering Machines. o2 Seneca St. 
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JUST ISSUED. Catalogue No. 9: 


Clayton Air Compressors clayton 


And mailed FREE on application. 


aoe 5% Compressors for all 
R. Car Shop Uses. 


Air Compressor Wks. 


26 Cortlandt St., NEW YORK. 




















We will send to Engineers and 
Business men, our circular No. 15, 
upon Air and Gas Compressors for 
all purposes and for any desired 
pressure and volume. 


THE NORWALK IRON WORKS GO. 


301 Water 8t., SO. NORWALK, CT. 








Robert W. Hunt& Co. 


1137 The Rookery, 


CHICACO. 
Analyses of Iron Ores. 
Sampling of ores. 
Analyses of all ores, oils, waters, metals, etc. 
Inspection and consultation. 





oO. TEXTOR, 
Chemistai Meta!lurzgist 


Anal made of Metals, Ores, Fuels and Sup- 
plies for Furnaces, Steel Works and Foundries. 

Ores sampled at mines, furnaces and lake ports. 
Advice furnished to operators of Blast Furnaces 
Steel Works and Foundries. 


Minin roperties reported 
For 12° Years = Chief Chemist to the Cleve- 


land Rolling Mill Co. 
158 Superior St., CLEVELAND, O. 





F. A. EMMERTON, 


Analytical Chemist 
AND METALLURGIST. 


Ores sampled at lake ports, mines and furnaces. 
Mines and Metallurgical Processes examined. 
Analyses made of Ores, Metals, Fuels, al 
and Foundry Supplies, etc. 


9 Bratenahi Building, CLEVELAND, o.| 





Pickands, Brown & Co. 


PIC IRON, IRON ORE 


--» AND... 
FRICK COKE. 
929-939 ROOKERY BUILDING, CHICAGO. 





¥ Rovowty 
aa Electro-Gasoline ¢ Engine 


Runs withs oat rm t.. , odor or noise 

a El ectrie Lighting, 

Min iing sy motives, H« . 

shing, Fem pies a Ps arm 
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a P table, Thr 
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i - | Cars, R vad-Wa agons Printing Off 
and ail stationary purposes A 1 
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sented. THE epee If not as 0-5 
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Extra Heavy Rough or 
FINISHED BRASS UNIONS. 
BRASS & PHOSPHOR BRONZE. 
Castings for all Purposes. 
Special finished brass work 
to order. 


NOLTE BRASS CO., 
665 and 67 E. Washington St., 








Springfield, Ghio. 


Wire Nait Machinery 


30-INCH CHUCKINC LATHES. 
RADIATOR LOOP BORING MACHINES. 


Wm, GLADER, 160 & 162 So. Clinton st. Chicago. 








C. K. PITTMAN, 


SHIPPER OF 


CGoal & Coke 
Best Grades of Coke a Specialty. 


975 Old Colony Building, Chicago. 
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THE 


WEEK IN IRON CIRCLES. 


THE MARKET AT LARGE. 

Neither the wage shut-down nor the coal strike 
at bituminous mines has as yet had any decided 
effect upon the iron market. Coke, natural gas and 
anthracite are still available in usual supply, while 
a good many works can turn to fuel oil, if need be. 
Soft coal has not yet become so scarce that boilers 
cannot be fired and gas producers kept going, ex- 
ceptinafewcases. Yetit is evident that concerns 
supplied from the districts in which the strike is most 
complete will soon exhaust their fuel, and if West Vir- 
ginia miners should go out in any considerable num- 
bers, the embargo would quickly become serious to 
the iron trade. Meantime, the idlenessof Central 
Western bar iron and sheet mills eliminates one con- 
siderable coal-usinginterest. There has been some 
scale-signing the past week, largely by tin plate mills, 
in ratification of the settlement reached 10 days ago. 
Some of the smaller merchant iron and sheet mills 
have signed conditionally. The sheet scale is likely 
to be settled within another week. Among bar 
mills the shut-down is more likely to run through 
July. Prices have made no change for the better 
in the week, except that galvanized sheets are 
higher and black sheets also are more firmly held. 
The demand for both, with the fortnight’s idleness 
of union mills, has quite filled up the books of such 
mills as are running. In general the situation as to 
volume and prices is not particularly promising. 
Little is expected of July and August, but confi- 
dence is abundant that with a new tariff law in force, 
and Western farmers and the railroads flush from 
plentiful harvests, the fall months will bring a 
larger tonnage to iron and steel mills. There is 
scant encouragement, however, for those who have 
been predicting an advance in prices. The past 
two or three weeks have seen the gradual dissipa- 
tion of the slight improvement in pig iron noted in 
the latter part of June. Bessemer iron in particular 
is weak. Central Western steel works seem to 
have covered their needs into early fall, and mean- 
time some low offers have been made by sellers. It 
is reported that $9, valley furnace, has been shaded, 
and $9.30 to $9.50 is the range of Pittsburg quota- 
tions. Steel billets are also weaker; while $14, 
Pittsburg, is quoted there are few sales. The situa- 
tion as to Southern pig iron is unchanged. Quota- 
tions are held by some sellers at the advanced basis 
noted two weeks ago, but these prices are not paid, 
except on the soft irons which continue scarce. In 
the Chicago district, where considerable sales were 
made in the second half of June, the situation is 
better from the seller’s standpoint than elsewhere. 
Local irons are increasingly strong competitors of 
Southern brands, and this is true of soft irons, also as 
our Chicago report shows. Finished material mar- 
kets have shown the usual midsummer dullness 
inthe past week. Some good structural orders are 
to be placed at Chicago, but with agricultural buying 
largely out of the way, merchant iron and steel are 
quiet, with no prospect of large demand until the 
railroads and car works are heard from. The 
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NuMBER 28 


Amalgamated Association has saved to unionism 
the largest Pittsburg concern in which it has a foot 
ing, by practically bringing its steel scale down to 
the demands of the company. 


THE CLEVELAND DISTRICT. 


The vessel and dock problem still controls the ore 
situation. There is presumably much ore-buying 
yet to be done, but furnacemen whose stacks are 
idle want to be better assured as to the amount of 
ore they will need, for with many the date of re- 
sumption is still indefinite. As predicted a week 
ago, vessels are beginning to tie up and the move- 
ment will extend if dock conditions do not change. 
A second washout on Minnesota mining roads, and 
the flooding of some of the open-pit mines have cut 
off the ore supply at Duluth and caused several 
days’ delay to vessels. At Lake Erie docks the 
blockade has kept up, though, since the coal strike 
began, cars have been somewhat more plentiful. 
With no coal up and no assurance of ore when the 
head ot the lake was reached, boats have had a hard 
time, the past week, and so long as the coal strike 
lasts many will lie idle. July promises an unusual- 
ly light movement of ore; and with ore, coal and 
grain shipments crowded into three months there 
is now some prospect of the fall advance in rates for 
which vessel men have hoped. Considerable short 
season tonnage in ore will expire before the amount 
originally figured on is moved, and wild ore tonnage 
in September is likely to have a value quite a little 
in advance of any season figures. 

No transactions in Bessemer iron through 
local offices are reported in the past week. 
The valley quotation is nominally $9, and furnaces 
are naming higher figures on forward business. 
Under present conditions no additional furnaces 
will be started up except those with connected mills 
whose preparations are already under way. Foundry 
irons have had an exceedingly quiet week. Some 
sellers have been able to hold $9.25, valley furnace, 
as minimum for No. 2; others have sold at $9, and 
this figure has been passed in the slide downward. 
Forge iron is dull, with the mills idle. The quota- 
tion is nominally $8.10, valley. Coke can be had at 
$1.25, ovens. Connellsville production went up to 
110,000 tons for the first week in July. No inter- 
ruption to operations there will come from the 
strike; on the contrary, shipments of Connellsville 
coal are probable, if the strike elsewhere becomes 


Pig Iron. 


serious. We quote iron, f.o.b. Cleveland: 

" BRIG. etme $965 | Valley Scotch No. 1....... $10 40@10 65 
No, 1 Strong Foundry.....10 25@10 65 Valley Scotch No. 2......... 10 co@10 15 
No. 2 Strong Foundry..... 9 6;@10 15 Gray Forge..... 8 65@ 87 


No. 3 Foundry............ ..9 25@ 9 50 Lake Superior Charcoal 12 75@13 00 


The week has brought little new business. 
n bar iron, even the small orders going 
have already made ragged edges in the mod- 
erate store stocks carried. Mills are taking their 
time about repairs and unless a sudden concession 
of a $4 puddling rate comes, the dead-lock may run 
into August. One local sheet mill has shut down 
from lack of fuel and a wire nail plant is crippled 
from the same cause. Galvanized sheets are in 
good demand and discounts on good sized orders 
are now 80 and 7%, as against 80 and ro and 5 re- 
cently. The few mills running are well supplied 
with orders. Black sheets are now held $1 a ton 
higher by some sellers. More is doing in old ma- 


Finished 


Material. 


terial than might be expected with mills idle. We 
quote No. 1 railroad wrought scrap at $9 to $9.50; 
mill scrap, $7; old car wheels, $9.75; old steel rails, 
$9 to $9.50; old iron rails, $11. 
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CHICAGO. 


Orrice or The /ron Trade Review, } 
1t42 MONADNOCK BLOCK, July 14 


Very little of importance has come up in the last week. 
The most important news.is that concerning the strikes in the 
coal mines of the country, and there has been considerable 
speculation as to their effect upon the business situation and 
the iron market. The local iron and steel interests have little 
fear of trouble from lack of fuel, as most concerns here are 
equipped to use fuel oil as well as coal. The Joliet plant of the 
Illinois Steel Co. went on to fuel oil last week, in order to 
save coal for the other plants. The South Works are prepared 
for oil burning, but it is not thought it will be necessary to 
use that equipment unless the shortage of coal should be 
much greater than at present. A large number of the other 
manufacturing establishments, besides the iron and steel 
manufacturing plants, are fixed for oil burning, and this fact 
will insure a longer supply of coal than would otherwise be 
the case, even if all the sources of supply are stopped. There 
has been no further trouble with the employes of any of the 
mills in this district, the only one that is shut down because 
of wage differences being the Milwaukee works of the Illinois 
Steel Co. No attempt has been made to start these works 
since the strike. Business in the week has been light, very 
few sales of importance having been made in any branch of 
the trade. Prices are about as quoted last week, and in 
almost every case are very firm. 

Pic Iron.—The demand has been light, with sales smaller 
than for several weeks previous. There are still some large 
buyers who have not supplied their wants, but these do not 
seem to be in a hurry to place orders. These and others, who 
take smaller lots, will keep the market alive for the next few 
weeks, but it is not expected that there will be anything like 
brisk business for some time to come. Both Northern and 
Southern furnaces are very firm, and no cutting of prices is 
being done. In fact, it is not necessary, as buyers appear to 
be willing to pay the prices asked. It is probable that 
one or two furnaces at Milwaukee will be put in blast shortly 
on foundry iron, but nothing definite has been announced. 
Southern soft irons have been and are very scarce and com- 
mand a relatively higher price than the foundry grades. 
The soft iron made by the Illinois Steel Co.’s'furaces at Mil- 
waukee is finding its way into the market, and a number of 
buyers in this market have ordered sample lots. This iron is 
offered as a substitute for Southern soft irons, and experi- 
ments are now being made that will furnish definite data with- 
in the next few weeks. If the claims of the makers are well 
established, the field for Southern iron in this market will be 
more limited than ever. The Northern furnaces have been 
making prices on foundry grades for some time past with 
which the Southern furnaces could not or would not compete, 
and the result has been that a large tonnage of iron which 
has heretcfore gone to the Southern furnaces in this territory 
has been given to the North. With a large number of buyers 
the choice of Northern or Southern iron is largely a matter 
of price, and futuré business promises to depend more than 
ever upon the relative quotations on the irons. If the export 
business of the Southern furnaces continues, it will enable 
them to keep their prices up, within limits, even though the 
Northern market should be further curtailed. We continue 
to quote: 

Lake =. Charcoal......$13 1325 | Southern No.1 Soft......$10 50@11 00 


Local Coke Fdy. No. 1... 10 10 75 Southern No. 2 Soft...... 10 10 50 
Local Coke Fdy. No. 2... 10 to 50 | South’n Silveries ........ 10 25@10 50 
Local Coke Fdy. No. 3... 10 10 25 | Jackson Co. Silveries... 13 15 ¢o 
Local Scotch Fdy. No.1. 10 1075 | Ohio Silveries ............... 13 15 00 


Local Scotch Fdy. No. 2. 10 25@10 50 | Ohio Strong Softeners... 12 12 25 
Local Scotch Fdy. No. 3. to 1025 | Alabama Car Wheel...... 15 16 00 
South’n Coke No. t....... 10 It 00 Malleable Bessemer ...... 10 75@II 00 
South’n Coke No. 2....... 10 To 25 | Coke Bessemer.............. TI 50@12 00 
South’n Coke No. 3....... 9 75@10 00 


Bars.—Very little business has been done in the past week. 
The demand has been limited and mills are not anxious to 
accept any very large orders at the present time. Prices are 
unchanged and are firmer than for some time past. Most 
mills are asking 1.05¢ to 1.10c for common iron, although here 
and there can be found one willing to sell at 1c. Guaranteed 
iron is quoted at 1.10c to 1.200. 

Raits AND TRACK Suppiies.—Orders are fairly good, both 
for light and heavy sections. No very large single orders 
have been placed. Quotations are made: Rails, $19 to $21, 
according to specifications; steel splice bars, 1.20c to 1.30¢ ; 
track bolts with square nuts, 1.80c to 1.goc; hexagon nuts, 
1.goc;to 2c; spikes, 1.55¢ to 1.60c. 








BiLLeEts AND Rops.—Business has been light, orders for 
billets in small quantities constituting the bulk of the trading. 
Prices are unchanged at $15 for billets and $21 for rods. 

StTrRucTURAL MATERIAL.—There is still a good call for bridge 
material, and while sales have not béen especially large in the 
last week there is every prospect that a good volume will con- 
tinue to come in. Two or three building have come up which 
will require quite large lots of material. The Historical So- 
ciety building at Madison, taking 1,000 tons, will be let in the 
next week or ten days. Two office buildings in Chicago, 
calling for 1,000 tons each, will be let soon. A large building 
at New York has just been taken by a Chicago contracting 
firm, and this will require about 1,500 tons of steel, which will 
probably be placed through the Chicago office of a Pittsburg 
mill. Aside from these there is only a light demand for build- 
ing material. The market continues firm. Quotations are as 
follows: Beams and channels, 1.15c to1.20c; angles, 1.10c to 
1.15c; plates, 1.10c to 1.15c; tees, 1.30c to1.goc. Small lots 
from stock are quoted one-quarter to one-half cent higher. 

PLATES.—Quite a good business has been done, and the local 
mills are now assured of work for several weeks to come. 
The demand keeps up, and further orders are expected to be 
placed. Quotations are firm and are made as follows: Tank 
steel, 1.10c to1.20c; flange steel, 1.30c to 1.35¢; fire-box steel, 
1.85c to 5c: 

Sueets—The market has been quiet, with little business 
closed in the past week. Buyers apparently have supplied 
their wants for some time ahead. Quotations are made at 
1.goc to 2c for No. 27 black, and 80 and 5 to 80 and 10 per 
cent off for galvanized. 

MERCHANT STEEL—Several good contracts were taken last 
week, and the general run of small orders was fair. The de- 
mand indicates a continuance of a good business. Quotations 
are as follows: Open-hearth spring, tire and machinery 
steel, 1.60c to 1.70c; smooth finished machinery steel, 
to 1.55¢; smooth finished tire, 1.35¢ to 1.40c; tool steel, 
to 7.50c; specials, rrc and upwards. 

Scrap.—Except in wheels, little business is going. Orders 
aggregating about 3,500 tons of old wheels were taken by one 
firm, at a price near to $10. Other kinds of scrap are quiet 
and prices are mostly nominal. Old iron rails are quoted at 
$11.50 to $12, old steel rails at $7.50 to $8 and old wheels at 
$10 to $10.50. Miscellaneous scrap is quoted about as fol- 
lows: Railroad forge, $10.50 to $11; dealer’s forge, $9 to $9.50; 
No. 1 mill, $7.50 to $8; heavy cast, net ton, $7.50 to $7.75; 
malleable cast, net ton, $8.50; axles, $13.75 to $14.25; cast 
borings, $2.75; wrought turnings, $4 to $4.50; axle turnings, 
$5.50 to $6; mixed steel, heavy, $6.25; stove plates, $5.50 
to $6; heavy melting steel, $7.50 to $8. 
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PITTSBURG. 


Orrice or The Iron Trade Review, | 
807 TRADESMEN’S BUILDING, July 14. f 


Labor difficulties are beginning to untangle. The Besse- 
mer, open-hearth and blooming departments of the American 
Iron & Steel Works resumed on Tuesday at practically the 
company’s schedule. The finished scale will doubtless be 
settled during the week. J. Painter Sons Co. started their 
plant in part on Tuesday with non-union labor. The volume 
of business in finished material continues steady and almost 
every line now feels some betterment. Pig iron is weak and 
billets show no life whatever. Final negotiations over the 
Soho furnace have been closed and Laughlin & Co., Ltd., 
have a two years’ lease and will supply the product to their 
kindred interest, Jones & Laughlins, Ltd. 

Pic Iron.—The coal strike has deferred the blowing in of 
the Raney & Berger Furnace at New Castle by Naylor & Co., 
and likewise the Soho Furnace, Pittsburg. The former will be 
operated with by-product coke and the result of the miners’ 
strike will be awaited before blowing in. Bessemer iron is 
quoted at $9, valley furnace, and $9.30 to $9.50 is asked for 
Pittsburg iron, but no considerable sales of either are re- 
ported. Gray forge is held at $8.35 to $8.50. We quote 


Bessemer at valley furnace ....... peccvccscnsecccesocceseess-seesneey QOS tO 8 9.20 


Bessemer delivered Pittsburg District............... ....... pdenben 9.30 to = 9.50 
gg, eS LEE henieniainiibanniatieds 10.25 to 10.50 
St I os sisnistineis deduiililiintiecietinncdstinsbeansnsancihdduniienenomineneeienees 9.50 to 9.75 
BE 6 EE ccnnennaececittnaninheswomntcenesceeeenntivetetumenrstnencicetses tienes 9.00 tO 9.25 
i cctee csbscncsttrnevecoemccccnsecedccesesee-ccessscncscesscecensecoseccesees 8.40 to 8.50 


Bittets.—The nominal quotation on billets is $14, at mak- 
er’s mill. Valley and Pittsburg mills are poorly filled with 
orders. : 
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RAILROAD AND TRACK SuppLies.—The working of the Du- 
quesne Steel Works on rails has proved unsatisfactory 
for various reasons and the mill will return to sheet bars as 
At present, standard 





soon as the heavy rail orders are filled. 
rails are being turned out. Quotations are made on track 
material as follows: Splice bars, 1.10c to 1.15¢; track bolts, 
iron, 1.65c to 1.7oc; steel spikes, 1.45c to 1.55c. Links and 
pins are quoted at 1.20c to 1.25¢. 

SrRUCTURAL MATERIAL.—For the fifth consecutive week the 
Homestead Steel Works are running full in every depart- 
ment. The State bridge over the Susquehanna River at 
Catawissa was awarded the Penn Bridge Co. The plain ma- 
terial has not yet been bought. Twenty-five bids have been 
submitted for the New Orleans drainage work and the final 
letting will come after the 14th, the date set for opening of 
bids. For the time being cutting of prices has ceased. Quo- 
tations are no higher but are more closely maintained. Beams 
and channels of all sizes are held at rc to r.05c; universal 
plates, 1c to r.05c; tees and zees, 1.15¢ to 1.25¢. 

PLates.—Plates are quoted at 1c to 1.05¢ for Bessemer tank; 
1.05¢ to 1.1r0c for open-hearth; 1.20c to 1.25c for shell, and 
r.25¢c to 1.30c for flange. Boiler and fire-box steel of special 
makes are firmer in price. 

Bars.—One of the largest contracts for steel bars placed 
so far was divided among three Pittsburg mills and a valley 
mill in the week. The contract covers the season’s wants of 
an agricultural concern in the Central West. Wants of this 
character are now quite well covered. Steel bars are held at 
.gsc to 1.c; iron at goc valley and rc Pittsburg. 

MERCHANT STEEL. —Quotations are made as follows: 
hearth spring, 1.35¢ to 1.40c ; open-hearth machinery, 1.15c 
1.25c to 1.30c; soft steel 


Open- 


to 1.20c ; machine straightened tire, 
bars, 1.25c; toe calk, 1.35c to 1.40c; sleigh shoe, 1.25c; tool 
steel, ordinary, 5c to 7c; branded, roc upwards. 

IRON AND STEEL SKELP.—Quotations follow: Grooved steel 
skelp, 924%c to g5c; sheared steel skelp, rc to 1.05c; grooved 
iron skelp, 1c to 1.05c; sheared iron skelp, 1.15c to 1.17%c. 

FERRO-MANGANESE.—Domestic, 80 per cent, is quoted at $45 
to $45.50. 

Sueets.—Black plates for prompt shipment are strong and 
deliveries are not easily secured. Plates for tinning are like- 
wise hard to obtain for prompt delivery and are bringing bet- 
ter prices in the East than for some time. For later deliveries 
A number of season contracts for 


lower prices can be had. 
Galvanized 


tin plate have been made in the last few days. 
sheets are inactive and are quoted at 80 and 5 per cent off list. 
No further conference has so far been arranged for on the 
sheet scale. There are indications that the scale will be 
signed by certain mills this week. In this case others will 
probably follow. On black sheets we quote: No. 26, 1.85c 
to t.goc; No. 27, 1.goc to 1.95c; No. 28, 1.95¢ to 2c. 

Pires AND Tuses.—After its customary shut-down the Na- 
tional Tube Works Co. resumed on Monday. The Pennsyl- 
vania and American mills are likewise running steadily. In- 
dividual companies have been advancing prices for ten days 
and it is now said that an early agreement will be reached by 
some of the leading producers to advance and hold prices. 
On casing and tubing quotations are from 5 to 10 per cent 
higher and, by the larger interests, are firmly held. Discounts 
are made as follows: Merchant black, 57 to 67 per cent off; 
galvanized, 52 to 55 per cent off; six tens for less than carload 
lots, six tens and 2% per cent on carload lots. On boiler 
tubes higher prices are quoted: Two and a quarter inch and 
smaller, 75 per cent discount; two and a half inches and 
over, 75 and 10 percent discount. The following quotations 
on casing are firmly maintained: Screw and socket joint, 624 
per cent discount; inserted joint, 57% per cent discount. Cer- 
tain mills are asking higher prices. 

Otp MareriaAL.—Old steel rails and wrought scrap change 
hands occasionally at widely differing prices. Quotations 
are entirely nominal and delivery, location and the size of 
the lot determine the price. 


IN OTHER MARKETS. 


(SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.) 

Two Covington rolling mills have signed the 
Amalgamated Association scale, an indication of 
orders for bars and sheets in this district, that call for early 
rolling. There is no change in prices of finished material; 
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certainly no greater firmness. In pig iron, a fair number of 


orders has been booked in the past week, particularly on 
Consumption continues at a satisfactory 
Quotations show average fig 
for 


little 


Southerm brands. 
rate and prices are very firm. 
some of the furnaces asking considerable more 
grades of which they have short supply. There 
pressure to sell and buyers do not even suggest that prices 
There is no change in Northern irons. 


ures, 
IS 


will go back again. 
It is not expected that there will be any improvement until 
the labor troubles are settled. We quote: Southern coke, No 
1 foundry, $9.75; No. 2, $9; No. 3, $8.75; gray forge, $8.50; 
mottled, $8.50; No. 1 soft, $9.50; No. $9; Hanging Rock 
charcoal, No. 1, $14.50 to $15.50; Tennessee charcoal, No. 1, 
$12.50 to $13; Jackson County silvery, No. 1, $12.50 to $13; 
Standard Georgia car wheel, $14.25 to $15; Tennessee car 


. 


wheel, $13 to $14. 
There no promise in 
iron and steel of the better prices which some 


have inferred were soon to be reached by the iron industry. 


is recent business in 


Philadelphia 


Buyers have no idea of paying higher prices, and the condi- 
tion of mill order books and the idle mill capacity are strong 
support of their position. Business in finished material is 
quite dull, in spite of the shut-down of Western bar iron and 
There is a sharp struggle for immediate busi- 


sheet mills. 
There 


ness and the supply is not as plenty as was looked for 
is general confidence that the fall trade will be good, but a 
dull summer is expected. In pig iron, while there is no 
change in quotations, the firmness apparent two and three 
Where it is necessary to real- 
This causes some irregu- 


weeks ago is less talked about. 
ize, quotations are being shaded. 
larity in prices and we widen somewhat the range ofquotations 
on standard brands, seaboard delivery: No. 1 X foundry, $11.75 
to $12.50; No. 2, $10.50 to $11.25; No. 2 plain, $10.25 to 
$10.50; standard mill irons, $10.25 to $10.50; ordinary mill 
irons, $9.75 to $10; basic, $10.50 to $11; low phosphorus, $14.50 
to $14.75. Billets are very dull; small lots have sold at $16.25, 
delivered at tide. On finished material prices are made: Re- 
fined bars, 1.1oc; special bars, 1.20c to 1.25c; soft steel bars, 
1.05c to I.10C; plates, 1.15c to 1.20C; angles, 1.1§c to 1.20C; 
beams and channels, 1.25c¢ to 1.3§¢c. 

The pig iron market for the past week has been 
less active than either of the last three or four 
weeks, which, however, is not surprising, as it would be diffi- 
The sales for 


Buffalo. 


cult to keep up the recent pace indefinitely. 
June in local pig iron offices exceeded all previous records. 
While the volume of business has been large, the prices were 
and continue to be, exceedingly low and very unsatisfactory 
to the manufacturers of pig iron. Nothing but a desire to 
keep works in operation and hopes for a better future would 
warrant existing figures. Prices remain unchanged as quoted 
below: No. 1 foundry, $10.50 to $10.75; No. 2 $10.25 to $10.50; 
Ohio strong softener No. 1, $10.50 to $10.75; No. 2, $10.25 to 
$10.50; Jackson County silvery No. 1, $13.50 to $14; Southern 
soft No. 1, $10.75; No. 2, $10.50. 


9 
*; 





Autumn Meeting. Iron and Steel Institute. 


The autumn meeting of the Iron and Steel Institute will be 
held at Cardiff on Tuesday, Wednesday, Thursday and Fri- 
day, the 3d, 4th, sth and 6th of August. The following papers 
have been offered for reading 

‘** Passive Iron,’ by J. S. De Benneville, Philadelphia, Pa. ; 
‘The Diffusion of Sulphides through Steel,’’ by E. D. Camp- 
bell, Ann Arbor, Mich. ; ‘‘The Manufacture of Tin Plates,"’ by 
George B. Hammond, Penarth; ‘‘A Spectroscopic Analysis of 
Iron Ores,’’ by Prof. W. N. Hartley, F. R. S., and Hugh Ram- 
age, Royal College of Science, Dublin; ‘‘Improvements in 
Shipping Appliances in the Bristol Channel,’’ by Sir W. T. 
Lewis; ‘‘The Iron Industry of Hungary,’’ by D. A. Louis, 
London; ‘‘A Thermo-Chemical Study of the Refining of Iron,’’ 
by Prof. Honcré Ponthiére, Louvain; ‘‘Carbon and Iron,"’ by 
E. H. Saniter, Wigan; ‘‘Some Mechanical Appliances at 
Penarth Docks,’ by T. Hurry Riches, Cardiff; ‘‘The Applica- 
tion of Traveling Belts to the Shipment of Coal,’’ by Thomas 
Wrightson, Thornaby-on-Tees. 





C. J. Hodge, the iron manufacturer of Houghton, Mich., 
who has been in Utah for two weeks, operating the North 
Last Chance mine at Bingham, has returned to the East. 
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THE COST OF WORLD-MARKET SUPREMACY. 
Mt Swank has a noteworthy article, three pages 
long, in the last issue of the Au//etin, under the 
title ‘‘The British Workingman under Victoria and 
Her Immediate Predecessors.’’ Starting with a 
reference to the prosperity which was commented 
on so generally in Jubilee week as a prominent feat- 
ure of the 60 years of English history under Vic- 
toria, Mr. Swank marshals a formidable array of 
witnesses as to the character of this prosperity and 
some of the means used to attain it. Quoting from 
the article in the July /orum the statement by 
Prof. Davidson that English manufacturers have 
aimed, by means of the severest competition, even 
at a loss to themselves for a time, to destroy foreign 
competitors and gain and keep possession of foreign 
markets, the Au//etin says that the industrial war- 
fare which Great Britain has waged against other 
nations, at first with the aid of the most stringent 
protective tariff legislation the world has ever 
known and afterwards through a free trade policy 
dating from 1846, has not produced the highest 
moral, social and intellectual development of which 
her working people are capable, and adds: ‘‘Great 
Britain has subordinated the best interests of her 
toiling masses and the highest capabilities of the 
nation to her unworthy greed of present gain.’’ 
Then the witnesses are called, and at length quo- 
tations are made from the writings of English 
statesmen, political economists, manufacturers, and 
students of social and industrial problems. The 
deplorable condition of female labor and child labor 
in mines, in brickyards, in tin plate works, in nail 
and chain works, at forges and in other employ- 
ments fit only for men, is described as brought out 
in official inquiries and in the investigations of com- 
petent writers for the press. Much of the misery 
of these working women and girls and boys has been 
abated, it is true, though in many cases only recent- 
ly. Yet the report of Her Majesty’s inspector of 
mines for 1896 shows 5,114 women and girls em- 
ployed in British coal and other mines. And so 
recently as 1890, the London /ron and Steel Trades 





Journal said that ‘“‘the great obstacle to tin plate 
making on a large scale in the States is the entire 
absence of cheap female labor so necessary in the 
industry and so abundant in Wales.’’ And only 20 
years ago, Mr. Bleckley, a member of the British 
Iron Trade Association, said at the meeting in Feb- 
ruary, 1896, that he considered it a hardship that 
children of 12 years of age were not allowed to 
work in the rolling mills. 

Some of the quotations made from British author- 
ity in the Bulletin article throw a startling light on 
the cost, in human wretchedness and hopelessness, 
of this remorseless warfare for commercial suprem- 
acy. In conclusion this is said: 

That England, Scotland and Wales have made great prog- 
ress during the Victorian era in all the arts of an exalted 
civilization, and that their people are now better governed 
than when that era had its beginning, we are glad to record; 
but much of this progress has been accomplished despite the 
opposition of Britain’s ruling classes, much of it is the result 
of the scientific inventions of a wonderfully scientific age, 
and much of it is traceable to the influence of the freedom- 
loving spirit of the new era in the world’s history which was 
ushered in by the American Revolution. The fact remains, 
however, that the condition of the average British working- 
man—the agricultural laborer, the coal miner, the factory hand, 
the iron worker, the London dock hand—is still deplorable. 

It is to be feared that in the struggle that is 
ahead, in which the natural and acquired advan- 
tages of American producers will make them com- 
petitors of British manufacturers as never before, 
the outlook for British wage-earners is not as bright 
as could be wished. 





FOREIGN STUDY OF AMERICAN METHODS. 

The interest of foreign iron and steel manufac- 
turers in the commercial and technical 
American practice in corresponding lines is increas- 
ingly in evidence. The Iron and Steel Institute 
American tour of 1890, and the British Iron Trade 
Association’s commission of 1895 that visited Bel- 
gian and German iron works, may be followed at no 
distant day by another voyage of discovery, this 
time to find out how American blast furnaces and 
steel works have been able to revolutionize costs in 
less than half a decade. But, meantime, visitors 
are coming across the water singly and in twos and 
threes, representing British and Continental works, 
to learn at first hands the secret of the remarkable 
tonnage records and of the surprising lessening of 


sides of 


costs. 

There was not so much curiosity as to practice on 
this side, so long as it was known in a general way 
that wages in the United States were high, that 
fuel methods were wasteful and that an abundant 
home demand kept the eyes of our manufacturers 
from wandering to distant fields. But it has not 
been appreciated abroad that home competition can 
be as effective a spur to technical progress as the 
struggle to maintain a position, or to gain a new 
one, in outside markets. And it has come about 
that the very protective tariff which our foreign 
friends have pointed to as the stone wall that would 
keep our products in, as effectually as it kept some 
of their wares out, has been a prime developer of 
our iron and steel industries, and has steadily ex- 
erted a pressure toward low costs. Thus while the 
technical staffs of our steel companies have been 
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wrestling with ways and means of reducing the unit 
of cost, to get more of the home business, other in- 
fluences of a commercial nature have been at work. 
Among the latter are the development of the Mesa- 
bi range, with its unparalleled cheapness of mining; 
the steady reductions in freights due to the over- 
building of railroads; and, in general, the panic 
reaction throughout the country from the boom 
basis of values in the decade preceding 1893. 

It may be said that the present combination of 
low-cost factors will not endure in the United 
States. We have spoken of this in some detail on 
other occasions. But apart from other considera- 
tions, it is to be borne in mind, in this connection, 
that the United States has still before it all that can 
be gained in the fuel field. Germany and Belgium 
have had the benefit of fuel economies to the fullest 
extent, while Great Britain, even though it should 
go into by-product recovery in coke-making, will 
be continually handicapped by the increasing cost 
of mining coal. 

We repeat, that foreign ironmasters and metal- 
lurgists will find more, rather than less, occasion to 
study American practice in iron and steel, in the 
decade just ahead. 





The New Carnegie Road Nearly Ready. 


Such progress has been made on the Pittsburg, Bessemer & 
Lake Erie Railroad, popularly known as the Carnegie line, 
that it is now given out that 42 miles of new road, from But- 
ler, Pa., to Bessemer, will be completed by Aug. 20. The 
contract date is Sept. 1. Work was begun in August of_last 
year and it has been pushed with unusual vigor. The line 
was built with a view to the quick transit of the heavy mate- 
rial which will constitute nearly all its traffic. The passen- 
ger, express and mail business of the original Pittsburg, 
Shenango & Lake Erie—that part of the line from Conneaut, 
O., to Butler, Pa.—will still be retained, but on the new 42 
miles from Butler to Bessemer there are no stations and no 
effort will be made to build up passenger business. 

The construction is the heaviest ever put on a line of rail 
road for its entire length. The rails are 100 lbs. to the yard, 
the locomotives are of the heaviest pattern and the cars are 
all of steel, with a capacity of 50 tons each. For the bridges 
12,000 tons of steel was used and the amount of excavation 
The trestles are from 30 to 135 feet 
The cost of the work 


was 2,500,000 cubic yards. 
high and their total length is 24 miles. 
has been heavy, because no expense was spared to insure easy 
grades. There is a 30-foot stretch at one point on the line 
where no grading was done, but this is all. The average 
easy railroad grade of 50 to 60 feet per mile has been reduced 
to a maximum of 31 feet on the southbound trip and toa 
maximum of 39 feet on the northbound or return trip, on 
which trains will be lightest. 

Ore, coal and coke will be the freight staples of the road 
and ore will furnish the bulk of it. The estimate of tonnage 
for the year from June 30, 1897, based on the present traffic 
of the old line and ore contracts that begin with Sept. 1, 1897, 
is 2,200,000 tons. It is figured that the total for a year, within 
18 months after the opening, will be 4,000,000 tons, with an 
average haul of 118 miles. 

On the southbound trip, there are only five heavy grades 
and two on the northbound trip. Provision will be made for 
assisting engines on these grades. 

The weight of trains will be the maximum possible on a 
general grade of 15 feet to the mile. The maximum net 
weight of trains southbound, which will be the ore trains, will 


be 1,500 tons. As the character of this freight will admit of 


the loading of the cars to their full capacity, 50 tons each, 
and as the lighter freight to be carried north is expected to 
admit of the loading of trains so as to bring the grand aver- 
age of weight of all trains in both directions, loaded and light 
mileage, to not less than 500 tons, it is asserted the Pittsburg, 
Bessemer & Lake Erie road will show the highest average of 
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any railroad on the continent for any considerable distance of 
haul. 





By-Product Coke Plants Projected. 
It is announced that the Semet-Solvay Co., of Pittsburg, 
which was chartered about a year ago by R. M. Atwater, of 
Syracuse, N. Y., Michael Trump and others, will build a 
plant of by-product ovens at Pittsburg. The company is 
operating under license from the Solvay Process Co., cover- 
ing Pennsylvania. Sixty ovens will be built, to begin with, 
ata cost of $200,000 and the number may be increased later. 
A site has not been selected as yet, but plans for the plant 
are nearly completed. A project is also on foot for the erec- 
tion of a block of Semet-Solvay ovens in the Wheeling dis- 
trict, and it is reported that the Riverside Iron Works have 
the matter under consideration. The pressure upon pig iron 
prices in the past six months has given a new stimulus to the 
and it may be expected that 


gradual improvement in in- 


investigation of fuel economies, 
with cheap money and under a 
dustrial conditions a number of investments of this character 
will be made. 





Obituary. 

Col. James Andrews, a structural engineer of note, and well 
known as the builder of the Eads bridge at St. Louis, died in 
Pittsburg, last week, aged 73 Col. Andrews was a 
native of Scotland, and came to this country in 1840, asa 
stone mason. Later he began contracting for larger work in 
which, in time, he became connected with Capt. Eads. To- 
gether they built the jetties at the mouth of the Mississippi, 
and at the time of Capt. Eads’ death were working on a pro- 
posed canal across the isthmus of Tehuantepec. Col. Andrews 
formed the Pittsburg Steel & Iron Mfg. Co. in 1895 and 
managed the affairs of the company. At the time of his 
death he was interested in a company that is working on a 


years. 


new method of welding metals. 





Personal. 

Herman Roechling, son of the principal proprietor of tho 
Roechling iron and steel works, of Voelklingen, Germany, 
has been in the United States for several weeks, visiting the 
principal iron and steel centers, the Lake Superior iron mines 
and other districts. Mr. Roechling’s investigations are an 
illustration of the great interest European iron and steel 
manufacturers are now taking in American methods in cor- 
responding lines. The Uehling casting apparatus and the 
Garrett rod mill, in particular, were 
to their installation in the plants with which Mr. Roechling is 
connected. Referring to blast furnace practice, he was im- 
pressed with the low fuel consumption attained in particular 
districts in this country; though in this connection it is to be 
said that the German practice that uses but 2,000 pounds of 
It would seem 


investigated with a view 


coke with 33 per cent ores, is worthy of note. 
that methods of filling at German furnaces are well advanced, 
and the devices there employed for the distribution of ores, 
keeping the coarser ores alongside the furnace walls and 
throwing the fine ores toward the center, might be worth the 
study of furnacemen having much to do with Mesabi ores. 
Wages paid for German furnace labor are nearer to the 
American standard than might be supposed—g5 cents a day 
for laborers and from $1.15 to $1.25 for bottom fillers. 

General Sales Agent George H. Wightman was added to 
the board of managers of the Carnegie Steel Co., Ltd., last 
week, to succeed John G. A. Leishman, who sailed on Wednes- 
day of this week for Switzerland. 

Chas. H. Hall, of the Lake Superior Iron Co., Ishpeming, 
Mich., and W. D. Rees, of Cleveland, are named in a Joplin, 
Mo., dispatch as having purchased for $25,000 a 43-acre tract 
of lead and zinc lands. 

William H. Switzer has been elected president and general 
manager of the Superior Foundry Co., Little Falls, N. Y. 





FINAL negotiations have been closed whereby Laughlin & 
Co., Ltd., owners of the Eliza Furnaces, secure a two-years’ 
lease of the Soho furnace at Pittsburg. The deal has been in 
suspense for some time and at one time seemed likely to fall 
The negotiations were conducted by W. P. Snyder 


The lease, 


through. 
and it is rumored that several deals hinge on it. 
however, is to Jones & Laughlins’ identified furnace interest, 
Laughlin & Co., Ltd. The furnace was relined last year and 
is equipped with new engines. It will be blown in soon. 
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GREAT POWER PLANT IN A UTAH CANYON. 





In the canyon of the Ogden River, near the city of Ogden, 
the latest and most important hydraulic power plant of that 
State, and one of the largest works of the kind yet undertaken 
in this country, has been carried out during the past year by 
the Pioneer Electric Power Co., of Utah. Ogden is situated 
in the basin of Salt Lake, at an elevation of 4,300 feet above 
sea level, about 13 miles east of the lake and 35 miles north 
of Salt Lake City. The city extends eastward to the base of 
the Wahsatch Mountains, which tower 5,000 feet higher, 
reaching a total altitude of fully 9,000 feet above sea level. 
This chain of mountains is intersected by numerous deep val- 
leys or canyons, forming the outlet for drainage areas of consid- 
erable extent. The outlet of the canyon of the Ogden River is 
east of Ogden and distant about two miles from the business 
center. Itis a narrow winding gorge, walled in by high and 
precipitous mountains, nowhere more than a few hundred feet 
in width at the bottom, while at some points it is so narrow 
that the construction of the excellent macadamized road that 
traverses it involved considerable rock excavation. At a 
point about six miles above its mouth the narrow gorges 
through which the river flows widens out into a valley, some 





FIG. I.—EXTERIOR OF POWER HOUSE, SHOWING 


eight miles long and four miles wide, surrounded by an 
almost continuous mountain chain. This valley is traversed 
by three streams which unite at the upper end of the canon to 
form the Ogden River. 

The slope of the stream in the upper valley is comparative- 
ly gradual, while in the six miles of the canon there is a total 
fall of nearly soo feet. This portion of the river has long 
appeared an attractive field for the development of power, 
but apart from a small saw-mill near its mouth there have 
been only abortive attempts made at utilizing the fall of the 
stream. 

The plans of the Pioneer Electric Power Co. contemplate 
the utilization of the waters of the entire Ogden River water- 
shed above the mouth of the canyon for the development of 
power, as well as for irrigation. The central features of the 
plant are: A large storage reservoir and a masonry dam at 
the upper end of the canyon; a pipe conduit six feet in diame- 
ter; a power house with water-wheels and electric generators, 
electric transmission lines and sub-stations for distributing 
the power to different points, and an extended system of 
irrigation canals. 

The storage reservoir will cover an area of about 2,000 
acres and will have a capacity of nearly 15,000,000,000 gallons. 
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It will be formed by building across tne canon, a short dis- 
tance below its upper end, a dam of concrete masonry built 
up of isolated piers and arches founded on bed rock. The 
length of the dam on its crest will be about 4oo feet. It will 
have a total height of 1oo feet, 60 feet of which will be above 
the level of the present river bed. The up-stream face is 
protected by a steel plate covering to prevent abrasion and 
percolation. 

A nine-foot tunnel excavated through the solid rock around 
the south abutment of the dam forms the outlet for the water 
of the reservoir. At its upper end it connects with a mason- 
ry inlet tower, which is in turn connected by a riveted steel 
pipe eight feet six inches in diameter, with the main gate- 
house 100 feet below the tunnel. This contains two 72-inch 
valves, one controlling the supply of the main conduit, the 
other discharging the surplus water. 

The main conduit is a pipe line six feet in internal diameter. 
Its total length is 31,600 feet, of which 27,000 feet is wooden 
stave pipe and 4,600 feet at the lower end riveted steel pipe. 
It is laid in a trench 8% feet wide and covered with earth to 
a depth of three feet on top. The selection of smooth wooden 
stave pipe in lieu of steel pipe throughout was made on ac- 
count of the greater cheapness of the former, as well as its 
to the flow. The pipe is laid along 

The maximum hydrostatic head in 


less internal resistance 

the side of the canyon. 
the wooden pipe is 117 feet, giving a pressure of 50 lbs. per 
From the end of the wooden pipe the steel con- 
The slope of this is quite steep 
It is 


square inch. 
duit runs to the power house. 
and the pressure is from 50 to 200 lbs. per square inch. 
60 feet in diameter until it reaches a point 1oo feet from the 
power house where it divides into two branches, 54 inches in 
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FIG. 2.—-SECTION OF POWER HOUSE. 


AND RECEIVER. 


diameter, which lead to two receivers, one on each side of the 
power house. There are 13 elbows in this pipe and its entire 
weight is over 2,500,000 lbs. The total efficient head from the 
flow lines of the reservoir when it is full to the center of the 
receiver is 446 feet. 

All the steel pipe sections were bent and riveted at Ogden, 
in a shop built and equipped with machirery for that purpose. 
This was done in order to escape the heavy railroad charges 
which would have been necessary had the rolled sections been 
built at the works. The building was equipped with all the 
machinery necessary for bending, punching, riveting and 
calking the pipe sections, and an air compressor by which the 
riveting and calking machines in the trench were driven. 
After about July 15, 1896, when the first plate was punched, 
the work was carried on night and day and seven days in the 
week. The steel pipe, after it had passed the riveting ma- 
chines, was given a prolonged bath in asphalt. 

In the riveting of the pipe °in the trench, power riveters 
were used, operated by compressed air at a pressure of from 
50 to 75 lbs., and s00 rivets per day of ten hours were driven 
by each machine. 

Between the inlet tower at the dam and the power house 
there are five large gate valves, beside the smaller blow-off 











and relief valves. Three are six feet in diameter, the other 


two 42 inches. The first two of the larger ones weigh about 
23,000 Ibs. each, and are in the gate house, the third is placed 
near elbow No. 2 of the steel pipe line about roo feet below its 
junction with the wooden pipe. Its purpose is to permit the 
closing of the wooden pipe to keep it full of water even when 
the steel pipe is empty. The head at this point is about 200 
feet. The valve has only a single valve stem and is operated 
by a hydraulic lift supplied with pressure water from the 


main pipe above the valve. The total weight of this valve is 
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52,000 lbs., the heaviest single piece in it weighing about 
20,000 lbs. Besides these large valves there are two smaller, 
24 
lower end 


inches in diameter. 


the 6 


each These are placed between the 


of foot pipe andthe power house in the 54 


inch branches leading to the receivers. These branches are 
reduced to 42 inches by the use of Venturi motors, thus per- 
mitting the use of the smaller valves, which are operated by 
The provided with air, mud and relief 

The main pipe the 


branches is made by a breeches casting secured to the steel 


hand. pipe is fully 


valves. connection between the and 


pipes by cast steel angle flanges and bolts. To withstand the 
great longitudinal pressure, a heavy concrete block is built 
around the casting. 

The power house is 135 feet in length by so feet in width. 
The roof trusses are of steel, and are supported on steel posts 
imbedded in the brick A traveling crane of 15 tons 


capacity, operated by hand power, traverses the building 


walls. 


The water is delivered from the pipe conduit into two re- 
ceivers buried in the ground, one at either side of the power 
house. They are six feet in diameter, and in their general 
appearance and the material used closely resemble the regular 
steel pipe conduit, the thickness of the metal, however, being 
to % inch in order to allow for the water-hammer. 
The receivers are provided with five safety valves each, 
per 


increased 


which discharge when the pressure exceeds 200 lbs. 
square inch, and an outlet gate at the bottom. 
30-inch and one ro-inch intake pipe ex- 


the 


From each of 
these receivers five 
tend to the 
water-wheel 
le pipes are placed the following valves in the order 
8-inch hydraulic 


to connect with the 


the 


walls of power house 


nozzle pipes. Between these intakes and 


nozz 
named: One 18-inch geared gate valve, one 
gate valve, and one 18-inch butterfly valve. 

The Knight 59 inches in diameter, 
have 45 bronze buckets cast in one solid piece; 14 of these, 


water-wheels are and 
when the nozzle ports are all open, will receive the water at 
the same instant. The centers of the wheels are made of cast 
steel, the buckets being pressed on these steel centers and 
secured with bolts. These wheels are keyed to the generator 
shaft. Each wheel has a capacity of 1,200 h. p., at 300 revolu 
tions per minute, and each is provided with two fly-wheels 
about 70 inches in diameter, each weighing about two tons. 


The shaft, two fly-wheels and one 


armature, armature 


water wheel, which comprise the moving parts, weigh 15 
This allows a uniform speed to be maintained notwith- 


tons. 
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standing changes of head in the main pipe or changes in the 
The water-wheel, fily-wheels, nozzle and the 
cylinders controlling the nozzle ports are en 


generator load. 
two hydraulic 
cased in a steel housing bolted to the machine bed-frame. 

The of the General Electric Co. three-phase 
type, with 24 poles, and at 300 revolutions per minute have 
of 750 k. at 2,300 volts and a frequency of 60 


The factory tests show that the variation 


generators are 


an output w. 
cycles per second. 
in volts will be less than five per cent with a constant speed, 
should the full non-inductive load be thrown off or on. 

While the transmission lines are at present capable of deliv- 
ering 3,000 h. p. at the sub-station, with a 1o per cent energy 
loss, if it should become necessary, the step-up transformers 
can deliver more than this by changing three wires on their 
high pressure side and delivering the current into the trans- 
mission lines at 27,000 volts. Thus the line capacity would 
more than doubled. 

The present installation of the power plant is capable of 
delivering 3,750 k. to its lines, but ample provision has 
been made to increase this amount to 7,500 k. w. by installing 
manufac- 


be 
w. 


five more 750 k. w. machines, as new industries or 
tures spring up as the result of the advantages offered to them 
in Ogden and Salt Lake City. 

The current will be used to drive factories, running electric 
railways from Ogden to Salt Lake City, to the lake, to Hot 
the 


ht the towns and cities in the north of 


Springs, and to lig 
State. 


used to irrigate large tracts of land in the vicinity. ~The 


The surplus water in the storage reservoir will be 


Pioneer Electric Co. has for its president and treasurer Hon. 
QO. of the Mormon Church. The gen- 
Cannon, son of the president, and 
The director- 


Cannon, the head 
eral manager is Frank J. 
United States Senator from the State of Utah. 
ate consists of Wilford Woodruff, president of the Mormon 
Church, and others, all but two being members of the Mor- 


(eo 


mon Church 





THE FRICK COKE CO’S NEW PRESIDENT. 


Thomas Lynch, the new president of the H. C. Frick Coke Co., 
is 43 years of age and has spent his lifetime in Pennsylvaia. 
As a store clerk in Uniontown, Pa., he secured his early busi- 

When Mr. Frick began his career as a coke 
took Mr. 
field and general details of the business 
Mr an expert, both in the 


ness training 
Lynch with him as manager of opera- 
In the 


operator he 


tions in the 


of Lynch is 


| 
CORAC 


manutacture 





method of its burning and in judgment of its quality afte 
wards. He has a wonderful capacity for detail, as evidenced 


by successful lagement of 13,000 coke ovens and as many 





men for the-past 10 years. Notwithstanding the many labor 
Connellsville region, in al] 


there 


troubles that have occurred in the 


Mr. 


general regret at his departure from 


of which Lynch was directly concerned, will be 


the field 


of operations, 


to take up the duties devolving on him at Pittsburg. 
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LAKE SUPERIOR MEETING, A. |. M. E. 





The excursion portion of the Lake Superior meeting of the 
American Institute of Mining Engineers opened Friday even- 
ing, July 9 at Buffalo, when the Eastern delegation took the 
steamer Northwest at Buffalo. It was expected originally 
that 150 persons would make the trip, but the number of those 
prevented from going, by hot weather or by business impedi- 
ments, grew rapidly at the last and the Buffalo party, aug- 
mented at Cleveland and Detroit on Saturday, finally footed 
up between 75 and 100. Dr. David T. Day, who has very 
successfuly piloted the Institute on other like trips, was in 
charge and the members found an admirable arrangement of 
details for a comfortable and profitable trip. On the way up 
the Lakes sessions were held for the discussion of papers, 
those distributed on the boat including the following: ‘‘Meth- 
ods of Iron Mining in Northern Minnesota,"’ by Prof. F. W. 
Denton, of Minneapolis; ‘The Cyanide Process’’—communi- 
cations to the secretary, on the papers at the Chicago meet- 
ing; ‘‘Microstructure of Steel and the Current Theories of 
Hardening’’'—continuation of the discussion of Mr. A. Sau- 
veur’s paper presented at the Colorado meeting last Septem- 
ber; ‘“‘The Potsdam Gold Ores of the Black Hills of South 
Dakota,"’ by Frank Clemes Smith, Rapid City, S. D. The 
paper of Prof. Denton, which had been prepared for the Chi- 
cago meeting, is an able and comprehensive discussion of iron 
mining methods on the Vermilion and Mesabi ranges, plenti- 
fully illustrated with half-tone cuts and plan drawings, 
together with a map of the Northern Minnesota mining region. 
We quote merely the concluding paragraphs of Prof. Denton’s 
excellent monograph: 

‘‘Mining on the Vermilion range has reached a settled, 
fixed system, and ranks with the best practice on Lake 
Superior. It is not probable that any radical change will be 
made in the future, as the present methods are the results of 
considerable experience and the conditions arbitrarily limit 
the methods of mining. 

‘On the Mesabi range, however, one is forced to the conclu- 
sion that no company is yet satisfied with its method of un- 
derground mining. Experiments are being tried constantly; 
schemes are talked of continually; and, with the best talent 
on Lake Superior at work on the problem, it is possible that 
in the near future some new system will be developed which 
will be considered the best. Thus far the practice has been 
to apply to the new conditions the well known systems of the 
older ranges, from which those directing the work came. It 
is difficult, however, to see whence any radical change of 
present methods can come, except in the development of 
open-pit mining. 

‘In a previous paper the writer attempted to determine the 
difference in the cost of mining ore underground and in open- 
pit, exclusive of stripping-cost, and placed it at 21.5 cents per 
ton. Although the data from which this difference was com- 
puted were not as extensive as one would wish, it is still be- 
lieved to be a conservative estimate, and one may reasonably 
expect open-pit work to become much more highly developed 
in the future than it is at present. The cost of opening and 
certain risks would be increased, perhaps, by open-pit min- 
ing; but the advantages obtained would seem to justify such 
additional expense and risk. Thorough and accurate pre- 
liminary exploration, the importance of which is becoming 
more and more recognized, would remove all risks."’ 

Arriving at Houghton, Mich., Monday, July 12, the party 
left the Northwest to give a day to the inspection of the 
famous mines of the copper country. The programme from 
Houghton on included a night trip by rail to Duluth, arriving 
there Wednesday morning, July 14. A Duluth & Iron Range 
special train took the party to Two Harbors for an inspection 
of docks and shops of the Duluth & Iron Range Road and 
In charge of President D. H. Bacon, of 
hard ore mines were visited, 


thence to Soudan. 
the Minnesota Iron Co., the 
many of the party going underground to study the system of 
filling which has been followed with such excellent results in 
the mining of these ores. 

It was expected that the latter part of Wednesday after- 
noon would be spent at the Chandler, Pioneer and Zenith 
mines at Ely. On Thursday, in charge of W. J. Olcott, the 
members were to be taken to the Biwabik, Canton, Duluth 
and Cincinnati mines, then to the Fayal, Adams and Cloquet 











at Eveleth; later to the Virginia group—the Franklin, Norman, 
Commodore, Ohio, Lone Jack and Oliver—and late in the 
afternoon to the Mountain Iron, Rathbun and Aetna mines 
at Mountain Iron. A session of the Institute is planned for 
Thursday evening, in the opera house at Virginia. Friday is 
to be devoted to the Hibbing group and Saturday to Duluth, 
the North Land leaving on the return trip Saturday at 1:45 
P.M. The Black Hills excursion leaves Duluth at 1:10 P. M. 
Saturday. 

A pamphlet for the trip over the Minnesota ranges was pre- 
pared for the Institute by Mr. Geo. D. Swift, of the Lake 
Superior Consolidated Iron Mines, Duluth, and Prof. F. W. 
Denton. It contains an excellent map of the Mesabi and Ver- 
milion ranges, brief notes on the ores of the two ranges, 
transportation and dock facilities, with analyses of ores, and 
table of distances. 


WAGE QUESTIONS. 








The following is the new scale for tin plate mills, as agreed 
upon at the conference of July 3 between the Amalgamated 
Association committee and the committee of manufacturers 

‘‘When 100 pounds IC tin plate is selling at a ratio of one- 
fifth the price per ton of 2,240 pounds of 4 x 4 steel billets, 
the wage list as given below shall be paid, but in case of a 
departure in either the selling price of steel billets per ton or 
20 boxes of too pounds IC tin plate, that will change the 
above ratio $2 per ton or more, then the wage list shall ad- 
vance two per cent for each $2 from said ratio, and decline 
two per cent for each $2 decline to said ratio. It is under- 
stood that the list of wages given below is the minimum for 
the year beginning July 1, 1897, and ending June 30, 1898."’ 






































Roll | Shearing 
— on jaw | shearing 
FS Doub- | Heat- | OF CFOCO | tin plate 
Gauses. ling in dile shears) ~—w 
B 2240 ‘ & and sheet |, 07 *auar 
Ib. work on jing shears 
squaring | 
shears. 
| Per ton. | Per ton. 
«6s ee eee $2.04 | $0.93 | fo.85 h 
BTR: Riicah ccistenseneane 2-13 0.96 0.go $1 10 | 
2-45 1.10 -07 |) $ .36 
3+24 1.46 1.32 | | 
3-62 1.03 1.48 if 1-35 
4-02 1.86 1.63 |) : +40 
4.28 1.97 1.79 |f 1-05 -41 
4-32 2.08 1-93 | .98 -43 
4-90 | 2.53 | 2.33 | 88 “45 
5-00 2.66 | 2.49 Bg -46 
5-22 2.79 2.57 87 -48 
| 5-54 2-93 2.70 | go 5! 
6.14 3-12 | 2-95 | 1-04 “53 
6.50 3-30 3-13 | 1.04 | “55 
| 6.87 3-3 3-25 1.09 -57 
6.96 3-42 3-30 | 1.05 “59 
7-03 3-49 3-35 1.02 -O1 
3.0. 4-07 3-80 | 1.12 -63 
8.40 4-22 4-00 1.16 65 
8.60 4-36 4-4 1.22 -66 
8.80 | 4.50 4-30 1.26 -67 
9-00 4-65 4-43 | 1.30 -68 
9.20 4-80 4-57 | 1.35 -69 
| 


The second conference of the sheet manufacturers and the 
Amalgamated Association committee began at Pittsburg July 
8 and continued through July 9, without agreement. Minor 
points are practically adjusted but there is a strong contention 
over the manufacturers’ protest against 10 per cent increase 
over iron for rolling steel sheets, gauges Nos. 22 to 32. 

The steel scale, or that covering wages paid in the Besse- 
mer, open-hearth and blooming departments of the American 
Iron & Steel Works of Jones & Laughlins, Ltd., was signed 
on Monday and these departments resumed work. The scale 
signed was substantially that asked by the firm and was 
agreed to by the wage committee of the Amalgamated Asso- 
ciation. Conferences on the finished scale have been held and 
the company’s propositions on this scale will probably be ac- 
cepted during the present week. 

J. Painter & Sons Co., of Pittsburg, which on July 1 refused 
to accept the Amalgamated Association scale, started up a 
part of its plant on Tuesday with non-union labor. No 
trouble was encountered and the entire plant will be put to 
work this week. 

The Crescent Steel & Tin Plate Co., of Cleveland, is operat- 
ing its plant in part, with non-union men. The Amalgam- 
ated Association workers insist on a scale signature, but the 
company will only agree to pay going wages, reserving the 
right to regulate the mill according to its own rules. 
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The Works of the Illinois Steel Co. 


Among the astonishing developments of this revolutionary 
period in the American iron trade is the appearance of the 
steel mills of this country as serious competitors for business 
in the world’s markets. In the case of the Illinois Steel Co., 
though its works are nearly 1,000 miles from the Atlantic sea- 
board, being located on the shores of Lake Michigan, while 
the raw materials are assembled from distances of 300 to 700 
miles, the company has overcome such apparent disadvan- 
tages and is making its influence felt beyond the seas. In the 
remarkable reductions in the cost of producing iron and steel 
in this country, the Illinois Steel Co. has taken a prominent 
part, its able technical staff having steadily made improve- 
ments in plants and methods. In the belief that the iron trade 
of the world will be interested in a description of the works of 
this company, the leading facts have been collated and are 
herewith presented. As a pertinent preliminary, a brief 
historical statement is given. 

The corporation known as the Illinois Steel Co. was formed 
May 1, 1889, by the consolidation of the North Chicago Roll- 
ing Mill Co., the Joliet Steel Co., and the Union Steel Co. 
This brought under one control five plants, as follows: North 
Chicago works, established in 1857; South Chicago works, 
established in 1880; Milwaukee works, established in 1868; 
Joliet works, established in 1870; Union works, Chicago, estab- 
lished in 1863. The main plant is the South Chicago works. 
The Joliet works are at Joliet, Ill., and the Milwaukee works 
are at Milwaukee, Wis. These five plants occupy over 700 
acres of ground, and the company also owns coal lands and 
coke ovens in Western Pennsylvania and West Virginia, iron 
ore properties in Michigan and Wisconsin, and limestone quar- 
ries in Indiana, adding considerably to the acreage above 
stated 

The company also owns the controlling interest in the Chi- 
cago, Lake Shore & Eastern Railway Co., which operates the 
internal transportation at the different plants, and connects 
directly, by means of its own tracks and leased trackage, the 
South Chicago works and the Joliet works with the coal sup 
ply in Indiana and Illinois. This railway also connects, by 
means of its own and belt lines, with all of the railroads ter- 
minating in Chicago, and with the extensive docks in the 
Calumet region. It has 124 miles of track in the various 
yards, and operates altogether 369 miles. Its equipment con- 
sists of 57 locomotives and 3,127 cars. A large number of the 
latter are actively engaged in the coke traffic from Pennsy]- 
vania and West Virginia. In addition to this, the Illinois 
Steel Co. has 17 miles of narrow gauge track and 32 locomo- 
tives operating thereon at various points. 

The authorized capital stock of the Illinois Steel Co. is 
$50,000,000, of whch $18,650,635 has been issued. The works 
comprise, in all, 17 blast furnaces, four Bessemer steel plants, 
a very large open hearth steel plant, two modern rail mills, 
billet mills, twin rod mill, plate mill and merchant mills. 

The officers of the company are as follows: John W. Gates, 
president; Charles H. Foote, first vice-president; William P. 
Palmer, second vice president; William A. Green, secretary; 
William H. Thompson, treasurer, and A. M. Crane, general 
sales agent. The directors of the company are: Nathaniel 
Thayer, Francis Bartlett, Francis L. Higginson, of Boston; 
Morgan Rotch, of New Bedford; A. J. Forbes Leith, of Lon- 


don, Eng.; Cornelius C. Cuyler, of New York; Isaac L. EIll- 


wood, of DeKalb, Ill., and Marshall Field, Norman Williams, 


William L. Brown and John W. Gates, of Chicago. W. R 


Walker is general manager; L. D. Doty, purchasing agent; 
E. A. S. Clarke, general superintendent, South works; C. L. 


Miller, general superintendent, Union works; W. C. Catlin, 


general superintendent, Joliet works, and George L. Reis, 
general superintendent, Milwaukee works. 

The finishing department fitting shops at the North works 
are operated by the Universal Construction Co., of which 


Edward Haupt is president. 


THE SOUTH WORKS. 

The South works are located on the shore of Lake Michi 
gan, 12 miles from the center ot Chicago, at the mouth of th« 
Calumet River. When the erection of the works was under 
taken, in 1880, the property consisted of sand beach about two 
feet above the surface of the lake. The area increased, main 
ly by large purchases in 1889, so that in 1887 it comprises 258 
acres. The present elevation of the yard, from 6% to 16 feet, 
gives proper drainage for fly-wheel pits, gas flues and regener 
ator chambers. 

The shipping facilities call for special mention. The works 
are in direct connection with six railroads. In the enclosur: 
are 36 miles of standard gauge and 6% miles of three-foot 
gauge track. Water shipments are made from two slips. 
The South slip, entered from the lake by the Calumet River, 
is 1,000 feet long and 96 feet wide. A depth of water is main 
tained sufficient for vessels loading to 18 feet. The ore yards 
reached by this dock will hold 300,000 tons of ore and when 
extended, as will be done shortly, will hold 1oo,o00 tons more. 
Three vessels can unload to the ore yards, one can unload 
into cars, a fifth can coal up for a voyage, and a sixth can un- 
load lumber, all at the same time. The river frontage of the 
Along Lake Michigan the property 


Three thousand two hundred feet 


company is 2,500 feet 
extends for 5,200 feet 
north of the river mouth is the North slip, opening with a 
protected mouth into Lake Michigan. This shp is 200 feet 
wide and 2,200 feet long. Thus sufficient room is provided to 
permit of making all shipments of ore required in the season 
of navigation. Shipments are also made here of all the com 
pany's products destined for points reached by vessels either 
in this country or in foreign ports. Vessels loading here pro 
ceed direct to the seaboard via the Great Lakes and the St 
Lawrence River, or Erie Canal and Hudson River. In this 
way steel rails, billets, wire rods, cotton ties, tin plate bar, 
pig iron, spikes, angle bars, bolts, nuts, etc., are insured 
quick handling for export. With the present equipment eight 
boats can discharge and receive cargoes simultaneously, direct 
to the yards or to cars placed on the dock alongside the ves- 
sels, either by machinery or by hand loading. 

A total of 1,600,000 tons of ore has been received in seven 
months at these slips. While the average cargo of ore is a 
little short of 3,000 tons, the larger vessels of recent build 
often run over 4,000 tons, such as the cargo of the barge Car 
rington received on May 5, 18y7, of 4,968 tons. When St 
Mary’s River and the harbors of the ore shipping ports are 
deepened the cargoes will run up to 6,000 tons. 

The ore is handled at the South slip by a series of swinging 
booms, lifting the ore buckets from the hold of a vessel and 
dumping into push cars running on trestles over the ore 
yards; there being 53 of these hoists. At the North slip are 
16 cantilever hoists and conveyors of the Brown Hoisting & 
Conveying Machine Co. An abstract of the record is given 
showing the best time of unloading vessels 
Season . a I~ ! 


Boat Manhattan G.N.Orr Manchester 

Cargo |tons ; 10s 2.62% 4,000 

Men ‘including signal boys 44 s 

Hoists ‘ ) 

Time (hours 1 bly ¢ 

Tons per hour _ ‘ ‘ 425 47 

Tons per man per hour 4.6 2 4 0 

Slip ..... soutummenenstate North North South South 
At another time a gang of 42 men unloaded a boat of 1,600 

tons in the morning, and in the afternoon another of 1,750 


tons, or 3,350 tons in all, in 12 hours. This is equal to 80 tons 
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per man, or 6% tons per man per hour, and was done at the 
South slip. 
Blast Furnaces. 

The South works have two separate blast furnace plants of 
four stacks each. Blast furnaces Nos. 1, 2, 3 and 4, lying 
along the Calumet River, have bosh diameters of 17 feet 6 
inches to 1g feet 6 inches and a uniform height of 7; 
These furnaces were built in 1880 and 1881. Each furnace has 


feet. 








FIG. I.—SOUTH WORKS, 


four Whitwell-Foote hot blast stoves 21 feet diameter and 67 
feet high. Steam is furnished by 4o horizontal tubular boilers 
heated by the combustion of the waste blast-furnace gas 
which is not used in the stoves. A considerable part of the 
steam raised in these boilers is sent to the Bessemer convert- 
ing department and used in the blowing engines. Air is 
blown into the furnaces by ten vertical blowing engines built 


by the Cuyahoga Engine Co., of Cleveland. These engines 


eRe as** 


WORKS. ORE |! 


to 


rH 


.— SO 


have 36-inch steam and 84-inch air cylinder and 54-inch stroke. 
Two engines are used for each furnace, and two held in 
reserve for the four furnaces. A stock house, 368 feet by roo 
feet, shelters the daily supply of coke. brick 
towers, 100 feet high, raise the stock to ‘the top of the fur- 


Two hoist 


naces. ‘The cast houses are built of brick, each furnace hav- 
ing a casting area of 62 feet by 150 feet. 
Lying south of the North slip is the plant of blast furnaces 
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Nos. 5, 6, 7and 8, which were built in 1890. The bosh diameters 
are 19 feet 6 inches to 20 feet 9 inches, and the height of each 
Each furnace has four Massick & Crookes 


Forty 


furnace is 85 feet. 
hot blast stoves 22 feet diameter and 74 feet high. 
eight horizontal tubular boilers generate steam as at furnaces 
1 to 4, and drive 1o Southwark Foundry & Machine Co.'s 
Porter-Allen vertical engines, arranged as are the Cuyahoga 


engines. These engines have 4o-inch steam and 84-inch air 





NEW BLAST FURNACHI 


cylinders and 60-inch stroke are about 6,500 feet of 


> 2 
standard ge elevated tracks reached by an incline 3€ 


es are storage space and hoppers holding « oke, 
Each fur- 


gau 
low the trestl 
limestone and such ores as are received by rail. 
nace is served by a double platform vertical skeleton steel 
hoist tower, operated by a 12 x 12-inch < ylinder Crane hoist 
engine. Each furnace has a brick cast house, 63 x 164 feet, 
furnished with sand beds and sand runners for taking care of 





Des. 


eee eee est oe 


LES AT NEW BLAST FURNACI 


the iron in ladles or beds. 
Adjoining the plant of furnaces 5 to 87is an establishment 


in which are made bricks of flue dust, compressed and hard- 


ened, so that what otherwise would be a waste is charged 


An excellent quality of building 
brick of great strength, hardness and cheapness is made from 


back in the furnaces as ore 


the furnace slag. Another building nearby is used in mak- 


ing mineral or slag wool, extensively used in filling floors, 
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4 
wall spaces, and for non-conducting covering of steam pipes mity of che a al ture ybtained fe 
etc. The balance of the slag not thus used is broken, making onverte 
an excellent stone for concrete, street macadamizing or rai In addition to é n its own 
way ballasting ding, a complete la ator, ‘ at the convert 
No. 1 blast furnace usually makes spiegeleisen and then it ng works from wl the owe eceives analyst i 
product is 7,000 tons per month. With all eight furnaces well as the meta gist 
making Bessemer iron the total output is 80,000 tons pe Adjoining the xe wilding ar et on cupolas in 
month, or 960,000 tons per year, with a minimum f ( wh when desired, pig iror elt lelivered to the 
; 
rT 3 SOUTH WORK KE YARI AT LI BLAST FURNACI 
} imptior f . lt of . ke _s f a ¢ i th » furn > "| - TI ca _ 9 ‘ ne stay 3 —* 
sumpti ym OF I,500 Ss. OL COKS pe ton of iron and the turnace mixers nese ipoia a Oo “ on apac iy pe week 
yield of ores from 55 to 62 per cent. Two cupolas are 10 feet mete nd one is 1 feet in 
Bessemer Steel Plant. diameter 
Ground was broken for the Bessemer converting works in The converters or vessels are three in number, of 12 tons 
Iron is run from the blast ipacity Phey made with remo lle shells after Hol- 


1881. Operations began in 1882. 


h a four 


no on 


12 tons each o1 
When brought to 


+} 


furnaces directly into ladles Iding 
wheel truck for a standard gauge track. 
the converting works the iron is poured into 
These are two vessels, which with attendant machinery wer 
They are revolved by hydraulic power The 


By mixing the iron from 


1e ‘‘mixers.’"’ 


built in 1892. 
capacity of each mixer 


different casts of the various furnaces an iron of great unifor- 


is 150 tons. 








s render 


ey’s plat St g hy ul fts ler the vess¢ 
the han g of she ind botto ip Of late in chang 
ng bottor pecial for of cat used, resulting in in- 
reased speed of wor The genera rrangement of vessels, 
cranes, casting pit and hot metal delivery track is of the For- 
7 ‘ ’ , ; a ‘e1UrTt £ 
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introduced a perfect dissemination of the recarburizer is 
secured, so that a very homogeneous steel is made. 

The ingots are 16 inches square and weigh from 4,500 to 
5,000 pounds. They are poured in open molds standing on 
cast iron stools. The arrangement of the ingot cranes and pit 
with reference to the vessels gives over to the ingot molds 250 
degrees of the circumference. The pit can hold three heats 
or 21 ingots, which is ample in capacity. Ingots and molds 
are handled by three Wellman jib cranes. To these have 
been added ingenious double tongs, whereby two molds or 
ingots can be transferred at each lift to or from pit and cars. 

Another casting pit back of the repair shop is used in cast- 
ing ingots of soft Bessemer steel. Spiegeleisen is furnished 
either by four cupolas or taken direct from the blast furnace, 
and held in a mixer to be served out in quantities as required. 
Should the metal in the mixers cool from long delay, it is 
heated up by oil burners which spray a flame over the iron. 

The present capacity of the converting department is over 
600,000 tons of steel ingots per year. 

The molds are stripped in the casting pit from the ingots 
as soon as enough of the steel has solidified to permit hand- 
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1,700 h. p. These engines have fly-wheels similar in size and 
weight to the blooming engine wheel, and run at 80 to go 
revolutions per minute. Owing to the shape of the building 
which was built in 1882 for a 26-inch two-high mill, the pres 
ent 27-inch mill designed by R. Forsyth is in two parts, and 
with blooming mill placed tandem. The ingot is reduced to a 
bloom in nine passes, after which there are five in the first 
roughing, four in the second and dummy and four in the fin- 
ishing, making 13 passes from the bloom to the rail, or 22 in 
all. After being sawed hot to length of 30 feet by saws run- 
ning at 1,500 revelutions per minute, the'rails are cooled on 
large beds, loaded from thence mechanically on a transfer 
car, and similarly unloaded on the beds of the finishing build 
ing. This building is 150 x 360 feet and is well provided with 
straightening presses and drills. After straightening and 
drilling and passing a severe double inspection by employes 
of the company and inspectors acting for purchasers, the rails 
are loaded, weighed and shipped inside of three hours and a 
half from the time the metal ran out of the blast furnaces. 
All rails of night manufacture are inspected in the daylight 
The capacity of the mill for a full year is over 450,000 tons 





FIG. 5-——-SOUTH WORKS. WELLMAN CHARGING MACHINE, OPEN-HEARTH STEEL MILL. 


ling, and the ingots are taken in cast iron cars while still at a 
white heat to the rail mill. 
Rail Mill. 

On arriving at the rail mill, the ingots are picked up by 
cranes which place them in soaking pits. They stay here to 
solidify throughout and attain a uniform high heat, and then 
are rolled into rails. Thus the first time the metal from the 
blast furnace is allowed to become cold is when lying on the 
rail mill hot beds in the shape of a rolled steel rail. The soak- 
ing pits have 12 holes, rectangular in shape, and hold ro to 12 
ingots. They are fired with oil gas, the air entering through 
regenerators which have been heated by the waste heat leav- 
ing the pits. 

The ingots are lifted out of the pits and placed in a tilting 
cable car by electric traveling girder cranes of 78 feet span, 
moving horizontally at 300 feet per minute and with roo feet 
per minute lift. The ingot is delivered to the table of the 
blooming mill by the car and passes between the rolls of a 
three-high 4o0-tnch blooming mill. It is reduced to a bloom 
eight inches square and about 24 feet long. Before passing 
to the first roughing rolls the bloom is cut into smaller ones, 
each of which makes three 30-foot rails. The blooming rolls 
are driven bya Porter-Allen 44 x 66-inch engine of 1,600 h. p., 
with a 25-foot fly-wheel weighing 55 tons. 

The first roughing rolls and the finishing rolls are driven by 
a 54x 66-inch Porter-Allen engine of 2,800 h. p. From the 
first roughing the bar passes to the second roughing and dum- 
my rolls, driven by a 44 x 66-inch Porter-Allen engine of over 


| 


of finished rails. On heavy rails, 72 lbs. per yard, the make of 
June 11, 1896, was 18.2 miles of track in 12 hours or a mile and 
a half an hour. 

A very interesting feature of the rail mill is the exceptionally 
good facilities for rolling billets of various sizes. Extra 
passes for billets are turned in every set of first and second 
roughing rolls, and movable tumblers are provided, whereby 
a bloom can be worked either in the rail passes or in the billet 
passes. Extending from the second roughing rolls is the run 
way, which carries the bar to a duplex hydraulic shear, on 
which the billets are cut to the specified weights, and they 
are carried thence by a grade conveyor outside of the rail mill 
building to the north. From this they drop on a cross con 
veyor which elevates them to the upper conveyor upon which 
they run out on the billet dock and drop off on the proper 
piles. 

By the above arrangement any proportion of the product 
may be made in the shape of billets, as there is no roll changing 
necessary, and simply giving a signal to the man operating the 
levers at the roughing rolls will put the bloom into either 
billets or rails. The rolling and shearing facilities for Lillets 
are excellent, as high as goo tons of 3%-inch square billets 
having been made in 12 hours. It is not an unusual sight to 
see one bloom rolled into a 3%-inch square billet and the fol- 
lowing bloom rolled into a rail; the rail being sawed and on 
the hot bed before the 3%-inch square bar has been entirely 
cut into billets. 

There is no other works in the country which has this ar- 
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rangement for making billets, and it will read 





it is a great advantage to the South works, since it enables the 


mill to fill orders for billets of any carbon and 
without interfering 
changing rolls. 


in any quantit 
with 


from 30 lbs per yard up to roo lbs., and the_leng 


ly be seen that 


the production by loss of time in 
The weight of rails which have been rolled is 


1 has ranged 
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of the Wellman stat of the Siemens regenerative 


urnace, and two 25-ton and four 6o0-ton furnaces of the Well 


man rolling type [he annual capacity of these ro furnaces 
is 175,000 tons of ingots and castings 
Stock for charging the furnace oaded at the mills of 
ock piles in boxes on ca wl ire carried on an inclined 





FIG. 6.—SOUTH 


to Rails 
lengths can be rolled as desired. 
The Open-Hearth Department. 
The open-hearth steel department was put in operation in 


from 30 60 feet. of heavier weights and greater 


February, 1895. The building containing the furnaces and 
casting pits is of brick and steel construction, 1oo feet wide 
and 651 feet long 

The furnaces, 10 in number, are placed along the length of 


the building giving half of the building width for casting and 


WORKS. RAIL MI 


track to the charging floor and placed directly in front of the 
furnace doors. The boxes are picked up, pushed into the fur- 
nace, emptied and replaced on the car by Wellman electric 
charging machines, of which there are three. All doors and 
valves of the furnaces and regenerators are operated by pneu- 
matic cylinders, the cocks of which are worked by a boy on 
the charging floor. The melted steel is tapped into ladles of 
30 to 60 tons capacity, which being suspended from a travel- 


ing crane during casting are at once taken to a pit full of 





for handling ingots, molds and slag. Back of the 


a charging ‘loor 12 feet above the yard level. 


floor and furnaces are spanned by a 2o-ton electric traveling 
crane. Over the front of the furnaces and the rest of the 
building running parallel to its length are one 4o-ton, two 30 


ton and two 75-ton electric traveling cranes. ‘THere are four 


open-hearth steel furnaces of 25 to 28 tons capacity per heat 


M 
empty molds. A steel-lined casting pit 30 feet deep permits 
the casting of ingots of great size and weight up to 150 tons 
eacl The making of small and intricate castings is quite as 


carefully attended to as of those of greater size. 
The Plate Mill. 
built the 


reheating furnaces 


was simultaneously with open 


are five large 
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served by two Wellman electric charging cars. Two plate 
trains, one go-inch and one 132-inch in length of rolls are 
driven by a 54 x 66-inch Porter-Allen engine of 3,000 h. p. 
They are three-high, having the middie roll operated verti- 
cally by hydraulic pressure. Finished plates are made from 
fs ins. to 1% ins, thick and up to 126 inches wide and 60 feet 
long. The capacity of the mill is 84.000 tons of finished plates 
a year. Much of the machinery in these two departments is 





FIG. 5.—SOUTH WORKS PLATE MILL, 


electrically driven. A high speed of movement and ease of 
handling plates of any size rolled are obtained by the use of 
strong electric magnets, suspended from traveling cranes, 
which will pick up, transport and lay down plates simply by 
turning a switch. 

Shears of great strength cut plates to any size or shape 
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a steel foundry, blacksmith, carpenter and pattern shops of 
sufficient size, all repairs to machinery are made without de 
lay, new machinery is built, and new construction or exten- 
sion of the plant undertaken. All of the ingot molds used are 
made in the iron foundry, which has been successful in secur- 
ing long service for its molds. 
Steam is generated in over 190 boilers. These boilers are 
mainly 6 feet in diameter, 20 feet long, with 50 44-inch tubes. 
) 
QO-INCH AND 132-INCH PLATE TRAIN. 
and set horizontally in pairs, each pair having’ a large iron 
stack. The power obtained by the expansion of the steam ‘ 


used in engines and pumps is over 25,000 h. p., using over 350 
steam cylinders. 

Blast furnaces 1 to 4, the Bessemer converting works and 
rail mill have supply water pipes leading from the South slip 
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ordered. One of these shears cuts circular plates with yreat 
accuracy. The largest shearing machine has blades 11 feet 
long, capable of cutting a plate of that width and two inches 
thick. 
The Mechanical Department. 
The South works is a self-contained plant. By means of a 
machine shop 300 feet long and 150 feet wide, an iron foundry, 
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pumping plants. At the west end of the 


to their respective 


North slip is a pumping station comprising four 6 x 20-inch 
boilers in the boiler house delivering steam to the engine 
house, in which are three engines. These are compound con- 
densing high-speed Porter-Allen engines, coupled directly 
each to a Southwark Foundry & Machine Co.'s centrifugal 
pump. Water is lifted ro feet from the lake and forced eight 
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feet, being delivered to a 4o-foot tank through a 48-inch pipe 
From here it is distributed by compound Worthington pumps 
to blast furnaces Nos. 5 to § plate mill, open-hearth, plant 
and C. L. S. & E. Ry. shops. The centrifugal p»mps are 
rated at 1,000,000 gallons of water per hour each. There is 
room for a fourth pump in the station when needed. 
Laborato ies. 

Much care is exercised in securing for use 1n the various 
departments only the best materials. Chemical analyses are 
constantly being made of all raw materials used, of ores, 


coals, coke, oils, pig iron, ingots, rails, billets, plates, lime- 


stones, etc. Precision of work is aimed at and secured 

A branch of investigation but slightly followed in this coun 
try and by but few in Europe, is the study of the micro-struct- 
ure and crystallography of steel and kindred forms of iron in 
all of the stages of manufacture. An investigation of this 
nature has been carried on at the South works and developed 
to a high degree by original investigation in this unexplored 
field of science by the aid of the best obtainable instruments 
and methods. This work was begun by A. Sauveur, whose 
memoirs on the subject in the transactions of the A. I. M. 
E. and based on the work done here. It is possible by such 
investigation to determine the chemical composition of iron 
or steel independently of the chemist, and to discover the 


heat treatment and comparative rolling temperature of the 





FIG. 10.— NION 


piece studied, and in that way regulate the reheating treat- 
ment. 

A well equipped physical laboratory adjoins the plate mill, 
where all steel is tested before shipment. In this way the 
strictest requirements of the consumer as to physical and 
chemical characteristics of material can be faithfully fulfilled 

The Hospital. 

A notable feature of this plant is the hospital service given 
by the company free to its injured employes. The hospital 
building was completed in 1896, being built with regard to all 
the requirements of modern surgery. The building is 116 x 
28 feet, of pressed brick and brown stone trimmings. It is 
two stories and a basement high. In the basement are a post 
mortem room, an ample housekeeping department, hot water 
heating plant, and room with a large and complete equip- 
ment for taking ‘‘ Roentgen ray’’ photographs of large size 
This permits close watching and inspection of the manner and 
rate of healings of fractured bones without disturbing them, 
or inconveniencing the patient by removing bandages or 
splints. 

There are four private wards and two larger wards of 10 
beds each. In addition are all the necessary rooms for wound 
dressing, orderlies, waiting rooms, laboratory and resident 


physician’s apartments. A large solarium in which patients 


can rest in the sunshine is comfortably furnished. Great care 


is taken to prevent septic conditions from existing, which 
would retard recovery of patients 
Location of Raw Materials. 

The situation of the plant gives exceptional opportunity for 
receiving and shipping materials. The Vermilion iron range 
is but 690 miles distant by rail, so that if desired ore may be 
shipped in the winter. The works are 1,020 miles from the 
Mesabi mines. Ore is shipped from this region from the port 
of Two Harbors. Escanaba, the Lake Michigan port of the 
Goyebic region, is 490 miles distant, while by rail this range 
of mines is but yoo miles away. The distance from the Mar 
quette mines is no greater. This ore comes by water from 
Escanaba, as do those of the Menominee range, which by rail 
is only 300 miles north of the plant. 

Coke, coming wholly by rail, is obtained from the Connells- 
ville region of Pennsylvania and Pocahontas region of West 
Virginia, distant 525 to 625 miles. Limestone of a very fine 
quality comes from the company’s quarries near Logansport, 
Ind., 175 miles to the southeast. 

In the matter of fuel for steam and gas making, owing to 
the proximity of the rich Indiana oil fields and the coal mines 
of Indiana and Illinois, the works are completely indepen- 
dent, for with but a trifling change either fuel can be used. 


The various boiler houses are equipped for burning either oi] 
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WORKS. RAIL MILL. 
or coal. The Bessemer converting works, open-hearth steel 


works, the rail and plate mills, each have gas producer houses 
equipped for gas-making from coal. When these are not in 
use oil 1s used quite as satisfactorily for steel heating, etc. 

It is thus possible at all times to Work to the highest advan 
tage, and all efforts are made in the direction of large outputs 
This result is arrived at by 
though there 
coupled with 


of the best quality of products. 
the largest possible use of mechanical processes 
are employed in the works about 3,500 men 
the use of the best raw materials and by watching and testing 
the product at every step of its manufacture. 


THE UNION WORKS. 

The Union works are situated about five miles up the Chi- 
cago River, and within the city limits of Chicago. The plant 
embraces 55 acres of land and has a river frontage of 2,000 
feet. It has direct railroad connections for receipt and ship- 
ments of material by rail as well as by water. The buildings 
are for the most part of the best modern mill construction, be- 
ing of either brick or iron, and cover a total area of seven 
acres. Upwards of 15 miles of standard gauge track, besides 
a complete narrow gauge system, is utilized for the handling 
of material and storage of cars. The steam and heating 
plants are equipped for using solid or liquid fuel, as conditions 
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demand. Crude oil is brought direct to the plant bya 
pipe line. 

The principal products are pig iron, spiegel, steel rails and 
billets. Bessemer steel has been made exclusively since July 
26, 1871, the Union being the pioneer Bessemer steel works in 
the Chicago district, and among the first in the United States. 
Rails were the principal finished product until 1892, since 
which time rails and soft steel billets have been made in 
about equal proportions. The range of sizes of billets runs 
from 14% x 1%-inch to 5% x 54-inch, in lengths to suit, and 
of rails from 30 lbs. per yard to go lbs. per yard. 

The Union blast furnace plant consists of two furnaces, 
each 73 feet in height, with boshes 15 feet 4 inches and cru- 
cibles 10 feet in diameter, capable of producing together 
12,000 gross tons per month, and having a maximum daily 
capacity of 240 tons each. They are equipped with five hot 
blast stoves, 21 x 52 feet, and two 21 x 60-feet, having 28,000 
square feet of heating surface each, which heats the blast to 
any temperature desired up to 1,600 degrees. 

The blast is furnished by four engines built by the Cleveland 
Shipbuilding Co., having air cylinders 84 x 48 inches, and deliv- 
ering 306 cubic feet of air at one revolution. A fifth engine is 
in reserve to be used in case of accident to either of the 
others. Steam is generated in 16 tubular boilers 72 inches x 
20 feet, each boiler having 40 tubes 4% inches in diameter. 
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One of the furnaces has special appliances in the casting 
house for casting, handling and breaking the metal. The iron 
is run into molds about 20 feet in length. The metal is lifted 
from the molds and carried by means of an electric traveling 
crane to a roller table which feed the long bars through a 
breaker. The breaker is placed at such an elevation that the 
broken pieces fall by gravity into cars placed alongside of the 
casting house. The metal cast in this manner is free from 
sand and of uniform size, enabling it to be used with the great- 
est economy. 

The present converting works were built in 1885 and almost 
entirely remodeled in i895, making them to-day as well 
equipped for the manufacture of Bessemer steel ingots as any 
modern American mill operating under the indirect process. 
This department embraces a melting plant of five 1o-foot iron 
cupolas, each having a melting capacity of about 150 tons in 
12 hours, and four 5-foot spiegel cupolas, and two 1o-ton Bes- 
semer converters in which a maximum of 78 heats have been 
blown in 12 hours, producing 850 tons of rail ingots. Blast 
for the cupolas is furnished by seven No. 1o Sturtevant press- 
ure blowers and blast for the converters by three vertical 
direct blowing engines having air cylinders 80 inches diame- 


ter by 48-inch stroke. 
The steel is cast into molds which rest upon cars. 


There 


a 


FIG. ITI.—JOLIET WORKS. 
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are two molds on each car, and a vertical acting stripper 
located between the converting works and the rolling mills 
lifts the molds from the ingots, two at a time, setting them 
down upon other cars alongside. There is no handling of the 
molds whatever, excepting at the stripper, and no handling 
of ingots in the converting works proper. Ample time is thus 
always afforded for proper setting of the steel after being cast 
into ingots. 

Most of the machinery in this department is operated by hy 
draulic power. Among the many mechanical appliances 
which contribute to economy of time and labor may be noted 
a large overhead electric traveling crane which sweeps almost 
the entire yard and is employed in handling slags, scrap and 
other material to be loaded into or unloaded from either 
standard or narrow gauge cars. 

The converting department has produced in one month 
36,232 tons of rail ingots, and is capable of maintaining this 
output regularly if called upon to do so. 

The rolling mill department has vertical heating furnaces 
of the Siemens type for heating ingots. There are four fur 
naces, each having a capacity of 20ingots. Each furnace is 
commanded by a hydraulic crane of five tons capacity. The 
ingots, which are 16x 16 inches, are reduced to a bloom of 
about 7x8 inches in nine passes in a three-high blooming 
mill. This mill has rolls 36 x 87 inches and is driven by a 42 





WHA aia: 





CONVERTING WORKS SKIPS. 


x 72-inch direct coupled engine. Blooms are rolled direct 
into rails or billets, after having the ends cropped, in a three- 
high train of rolls. This mill has two stands of rolls each 25 
inches diameter by 66 inches long, and is driven by a 44 x 66- 
inch direct coupled engine. 

Both the finishing mill and the blooming mill are equipped 
with automatic tables for manipulating the bars and every 
operation throughout the mill is performed by machinery 
especially designed for the purpose. 

Although blooms are usually rolled direct without reheat- 
ing, a large furnace is provided for heating them when neces- 
sary. Each ingot is cut into two blooms and these blooms 
are rolled into single lengths from 65 feet to gs feet. After 
leaving the rolls the rails are sawed into lengths of 30 feet 
and then delivered on cooling beds where they are allowed to 
thoroughly cool before being passed into the finishing build- 
ing. From the time the steel enters the mill until it is passed 
into the finishing house absolutely no hand labor is performed 
directly upon it, thus gaining every advantage of speed and 
regularity of operation which machinery can contribute. 

The finishing department has eight straightening presses 
and the same number of drill presses. Although finishing 
goes on day and night, all inspection and shipments of rails 
are done during the hours of daylight. 
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Billets below 2% inches square are usually made into 30- 
feet lengths. Above that size they are cut. while hot, into 
any desired length down to 12inches. The cutting is done 
with a duplex hydraulic bloom shear capable of cutting six 5 
x 5-inch billets. As the billets fall from the shear they drop 
on a roller conveyor which elevates and conveys the billets 
out over the billet yard a distance of some 600 feet from the 
rolls. For a distance of 350 feet the conveyor has an eleva- 
tion of 25 feet above the yard level. 
at distances of 12 feet on either side for discharging the bil- 
lets on the ground or into elevated hoppers. ‘The billets 
which are discharged into the hoppers are dropped directly 
on cars after being allowed sufficient time for cooling, thus 
doing away with all labor in handling this class of product. 

The rolling department embraces a finely equipped shop 
for turning rolls. There are four roll lathes, each driven by 
separate electric motors and improved tool-grinding machine- 
ry, driven also by a separate motor. The gas-producing 
plant consists of 20 Wellman producers. Steam is furnished 
by 14 72x 20-inch and 1g 54x 28-inch tubular boilers. The 
plant has its own shops for making repairs and constructing 
special machinery used in the various departments. There 
is a complete electric power plant and also an electric light 
plant for both incandescent and arc lighting. 


Switches are provided 


NORTH WORKS. 

The oldest plant connected with the Illinois Steel Co. is the 
North works, which was started in 1857 as a mill for re-rolling 
iron rails. The manufacture of wrought iron, however, has 
long since been discontinued. The old puddling mill has 
been converted into a plant for the manufacture of cement. 
The products of this plant now consist of pig iron, steel struct- 
ural shapes, bridges and steel Portland cement. The plant 
is situated on the north branch of the Chicago River, in .the 
northern part of Chicago, and comprises two blast furnaces 
16 x 65 feet, a Bessemer plant with two six-ton vessels, a 30- 
inch three-high blooming mill and a 23-inch three-high finish- 
ing mill. 

The furnaces were originally built in 1869 and equipped 
with pipe stoves, which have been replaced by fire brick 
stoves of the Gordon and Massick and Crookes type. The 
ore for these furnaces is brought by vessel from the Lake 
Superior mines and is laid directly on the company’s docks on 
the river bank within wheeling distance of the furnaces. The 
product of the furnaces is both foundry and Bessemer pig 
iron. All of the iron is run into pigs, as a large portion of the 
product of these furnaces is shipped to other plants. 

The Bessemer plant was built in 1872 on designs of A. L. 
Holly, and in addition to the six ton vessels mentioned above 
has five cupolas for remelting pig iron, three spiegel cupolas, 
a ladle crane and three ingot cranes—all arranged on the 
Holly or American plan, with horizontal blowing engines, hy- 
draulic pumps, etc. At the time of its construction this was 
the most complete Bessemer plant in America, and for a plant 
of its relatively small size has done remarkably good work. 

Notwithstanding the age of the plant, it is still capable of 
giving a good account of itself. The product until 1890 was 
used entirely for steel rails. Since that time, however, rail- 
rolling has been discontinued at the North works, and the 
finishing mill changed into a beam mill. It is worthy of note 
that this is the only mill in the West rolling beams and chan- 
nels up to and including 15-inch. The mill is capable of 
handling a product of 250 tons of finished beams or other 
structural shapes every 24 hours. It is equipped with hot 
and cold saws, straightening presses and all modern appli- 
ances necessary to handle the product in an economical 
manner. 

The first steel rails made in America were rolled in this mill 
May 24, 1865, from blooms made at the experimental Besse- 
mer works at Wyandotte, Mich. 

In connection with the fitting shop the company is prepared 
to turn out a complete bridge or steel structure, direct from 
the ore, as there are facilities on the premises for all of the in- 
termediate operations. The fitting shops are equipped with 
all modern appliances for punching, assembling and riveting 
steel structures, and have a capacity of over 1,000 tons of 
finished material per month. These shops have recently 


been leased to the Universal Construction Co., Inc., and are 
at present operated by that company. 


Numerous office 
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buildings, power-houses, United States Government and 
State buildings and public institutions, viaducts and other 
structures, some of which combine an ornate appearance 
with simplicity of construction, attest the excellence of the 
work which has been turned out in the past years. 

The Universal Construction Co. carries in stock a large ton 
nage of all structural shapes, so that local trade demands are 
filled on short notice. 

CEMENT PLANT. 

At the North works, besides pig iron and structural steel, a 
brand of hydraulic cement of the highest quality is manufac- 
tured. The basis of this material is slag from the blast fur- 
naces, and the process is strikingly simple. 

The slag as it comes from the blast furnace flows into an 
open trough which terminates above a large tank of water. 
Immediately below the end of this trough is a nozzle, con- 
nected with a steam pump capable of throwing a large body 
of water against the stream of molten slag at a pressure of 80 
pounds per square inch. This contact between the slag and 
the cold water not only causes the slag to break up or granu- 
late, but changes it chemically in such a way as to vender it 
suitable for the manufacture of cement. The chilled slag is 
then conveyed into the rotary dryers where it is deprived of 
all its moisture, and thence passes before a powerful electric 
separator and any metallic particles which may be chemically 
held eliminated. The material is then fed to a suitable grind- 
ing machine where it is reduced to such a degree of fineness 
that 90 per cent passes through a sieve containing 80 meshes 
to the lineal inch, after which it is conveyed to large hop- 
pers situated over the tube mills. These tube mills accom- 
plish two purposes: Grinding the material toa degree of 
fineness unprecedented in the making of cement materials, 
and at the same time intimately mixing the various ingredi- 
ents of the cement. In the present plant there are four of 
these tube mills. They consist of horizontal cylinders about 
four feet in diameter and 16 feet long, lined with porcelain 
tile and containing about one-half their volume of flint 
pebbles. ‘These pebbles are collected on the seacoast of Nor- 
way, are egg-shaped and vary in size from two inches to an 
inch in diameter. The mills make about 27 revolutions per 
minute and the grinding and mixing is effected by the contin- 
uous rolling of the pebbles within. The slag and previously 
prepared lime and other ingredients are delivered to the mill 
through a trunnion at one end and come at once into contact 
with the pebbles and travel the length of the cylinder until 
discharged from the periphery at the other extreme. 

The fineness of the product varies with the amount of 
material fed into the mill within a given time, and as this is 
entirely under control, the product may be brought to any 
degree of fineness desired In fact, upon this one point the 
high quality of the cement is very largely dependent, and no 
product is shipped which is not so fine that at least 95 per 
cent of it will pass through a standard sieve containing 40,000 
meshes to the square inch. The material which comes from 
the tube mill is the finished cement. It is packed mechani- 
cally into barrels and bags for the market, emerging under 
the trade name of ‘Steel Portland Cement.’’ 

While cement has been manufactured in European coun- 
tries out of blast furnace slag for many years, little has been 
put upon the market that has not been open to severe criti- 
This has been mainly due to two causes: first, its 
irregularity, and second its slowness in setting. The first diffi- 
culty arises chiefly from the fact that the slags of Europe are 
of themselves not at all of a uniform composition, the ores 
from which they are made being of very low grade. With 
the Illinois Steel Co. the process of manufacturing its cement 
begins at the ore mines and not at the blast furnaces. Its 
ores are selected from the purest and most regular mines in 
the world and great care is taken to use only those which will 
produce a slag of uniform character and of a composition 
best suited to the manufacture of cement. Before the slag is 
used each lot is submitted to the most careful analysis and all 
material not of the correct composition is absolutely discarded. 
The second difficulty, that of slow setting, is overcome by 
patented as well as secret improvements in the process, mak- 
ing it possible to control the time of hardening of the finished 
product so that it will fulfill the requirements of almost any 

lass of work. It will be noticed, therefore, that though the 
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process is somewhat similar to that employed abroad, still it 
differs from it in very essential details and the resulting ce- 
ment is a much superior article. 

Although a comparatively new brand on the market, steel 
Portland cement has already been placed in much important 
work. It is being used on a great many of the railroads tribu- 
tary to its market, in large and important buildings in Chicago 
and elsewhere, in bridges and in heavy concrete work of all 
kinds, It is also being taken up extensively for laying lime- 
stone, marble and other light colored building material for 
the reason that it is stainless, a quality possessed by few 
cements. 

The present capacity of the plant is about 300 barrels per 
day, but so great is the demand for the material that the erec- 
tion of a new plant of a much greater capacity is contem- 
plated in the near future at one of the company’s other works. 


MILWAUKEE WORKS. 


Milwaukee works, although not to be compared in size with 
South works, are still a very important part of the make-up 
of the Illinois Steel Co. The plant is located in Milwaukee, 
on the shore of Lake Michigan. 

At the present time the plant consists of two blast furnaces 
one puddle mill, one splice mill, two rail mills and five mer- 


FIG. 12.——-MILWAUKEI 


chant trains, one 2t-in, one 12-inch, two g-inch and one 8-inch. 
The annual consumption of ores and other furnace materials 
when at full capacity is 450,000 tons, and of steel billets and 
tons. The producing capacity is 


other mill stocks 


397,000 tons, divided as follows 


350,000 


aw : 
72,000 Tons 


ss 


Angle and splice bars 
Light rails 
Bar iron and steel 


go,000 


75,000 


Pig iron 130,000 
Miscellaneous 30,000 
Total 397,000 


The works cover an area of 62 acres, besides which there are 
96 acres of lake front, at the north end of which are situated 
the ore and shipping docks. 

Ore Docks. 

In 1896, entirely new machinery was piaced at the ore 
docks. This is now driven by an engine of the company’s 
own make, with two boilers of €oh. p. each, running two 
hoists, one of six hacthes and one of three hatches, capable 
of hoisting 5,400 tons of ore in 24 hours. The 
shipping by lake is becoming an important one at Milwaukee 
works, and dock provision has been made for handling a very 
large tonnage of the Milwaukee product to be shipped direct 
to seaboard, as well as to take advantage of low water rates 
to Canada and Southeastern points. Through this water con- 


. 
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nection, railroad facilities have been increased from the two 
railroads which connect directly with the works, by the five 
or six boat lines running out of Milwaukee, which bring and 
take material from the docks daily. 

Blast Furnaces. 

Milwaukee works have two blast furnaces, No. 1 and No. 
2, each having a bosh diameter of 16 feet and an altitude of 
66 feet. The Each 
furnace has three Massick & Crooke’s stoves, 18 feet in diame- 
ter and 60 feet high. There are four upright engines tsed, 
the steam cylinder of each being 38 inches in diameter. The 
air cylinder is 84 inches in diameter, with a stroke of 54 


hearths are o feet 6 inches in diameter. 


inches. One duplex hoisting engine is used to hoist the ore, 
coke, limestone, etc., to the top of the furnaces for charging. 
Each furnace has a cast house 50 x 120 feet. The product of 
these furnaces is principally foundry iron for the trade, the 
varieties made being called by the names of Bay View 
Foundry, Gertrude and Bay View Scotch, in addition to which 
a considerable tonnage is made of low phosphorus iron for 
malleable purposes, and a varied amount of basic for open- 
hearth furnace use. The total capacity of the furnaces is 
about 130,000 tons per annum. 
Merchant Mills. 


The merchant mill building had originally brick walls with 





MERCHANT MILL. 


steel frame and corrugated iron roof and contained three smal] 
trains, the 12-inch, and 8-inch. It 
found necessary to increase the size of the building so that at 
present it is 715 x 195 feet in size and covers six trains, which 
mill erected in 


g-inch has since been 


include 22-inch 1896, a 21-inch mill, 


which was entirely remodeled in the same year, a 12-inch, the 


old g-inch and 8-inch mills which have also been improved 


a new 


and practically reconstructed since originally built, and a new 
g-inch train erected in 1890, which is of modern pattern and 
compares favorably with other mills of its class. 

The 22-inch mill has just been re-arranged for the produc- 
tion of light rails, a furnace having been erected 14 feet by 21 
feet 6 inches, being equipped with an automatic pusher, 
charging and drawing machine, by which long lengths can be 
handled easily and cheaply. 
tern and is driven by a Ranken & Fritsch 42 x 48-inch horizon- 
tal engine, have a 20-foot fly-wheel weighing 68 tons. Rails 
can be rolled on this train from 12 to 45 pounds per yard, 


The roll train 1s of a late pat- 


with an average capacity of 5,000 tons of product per month. 
This mill is equipped with a Pawling & Harnischfeger elec- 
tric traveling crane, which operates also over the 21-inch train, 
making the changing of rolls and lifting of other heavy 
articles easy of accomplishment. é 

The 21-inch mill has two heating furnaces, 8 x 16-foot hearth 
The engine is a mate to the one in use on the 22-inch mill, 
having been erected at the same time. This mill produces 
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shafting sizes from 2 inches to 6 inches and flats 3 x 1 inche Other Equipment. 


to 8 x 2 inches, plow beam billets and other arieties of steel | e ect! x Y t®a 1d. power pial t ‘ ite n the mer 
bars, and has lately been equ pped with rolls p nch ma int™*mill b ling an made ip ft one engine 14 x If 
chinery and carriers for the purpose of producing angle and é running revolution one eng 24 inche 
splic e bars. The tonnaywe of this material varies according to running 12 revolutior one 150 h. ] Westing use gen 
the sizes being rolled, but the mill has a record of 140 tons ¢« ator, one yo arc light Thompson & Houston-machine and one 
angle bars in 24 hours, which is at the rate of 3,500 tons pet 10 at sht Wood machine Arc lights from these machin« 
month re located all over the plant, making the customary night 
The 12-inch train has two heating turnaces and a roll train work easy of accomplishment Power from this generator 
of five stands of housings, the rolls being driven by an engine st ining the traveling crane over the 21-inch and 22 
28 x 30 inches, running 135 revolutions per minut Ihe nch trair ind when coal is used for steam purposes power 
product of this mill is bar steel in sizes from one-inch to two s furnished to a Brodesser coa ynveyor which brings the 
inch rounds and squares, and flats from 1'4 x 1'4 inches up to fuel from the stock pilesin the outer yard and dumps it direct 
3 x 1 inches. The capacity of this mill is 2,000 tons pet y in front of the boilers 
month [he roll shop in important department at Milwaukee 
TI e No I ) incl mill aiso has two heat ne urnaces al 1 i wor . there be ng a large number of sets of rolls whic h have 
26 x 25-inch engine, running Igo revolutions per minute, dr to be kept in good condition, necessitating the use of eight 
ng five stands of rolls and producing rounds from ‘4 inch to roll lathe which are kept running night and day. The 
about 14 inches and flats up to 2% x 5¢ inches. The No. 2 machine shop, though not as large as might be expected on 
g-1nch mill has two heating furnaces of the same size as those account of the great number of machines about the plant, is 
on the 12-inch mill, the roll train being driven by a 20 x 24- well equipped to take care of all the machine work required 
nch engine running 250 revolutions per minute. and is fitted up with lathes, planers, bolt cutters, knife sharp- 


The 8-inch mill is run by an engine 22 x 36 inches, running eners, pipe-threading machines, etc., and is in condition to do 


100 revolutions per minute, the train being connected by a 38- ‘t he work at low expense [he blacksmith shop, carpentet 





° 
4 } R} M } 
inch belt to a band wheel 14 feet 6 inches in diameter lhe and pattern shop are also a part of the t 
mill has two furnaces 6x 10 feet hearth, and runs on siz The company also employs a force of boilermakers and 
from & to X-inch rounds and flats up to 1% x %-inches masons, so that practically all the work of repairing the plant 
The combined capacity of these“four trains is about 6, 30 and keeping it in order is done by men regularly engaged by 
tons per month, quite a large portion of which is made up in the company, very little of it going to outside concerns 
the form of steel angles, which are cold straightened by rollet Attached to the blast furnaces is a small but well equipped 
straighteners of the company’s manufacture, cotton ties, et« aboratory which covers the work of analysis of the regular 
The steam for these departments is produced by two bat- casts of pig iron, as well as all samples of ore, coke, etc., re- 
teries, a total of 16 boilers each 6 x 20 feet, with so 4%-inch ceived, and also analysis steel when found necessary or desir- 
tubes. The fuel used is oil. A Nordberg steam condenser is able. Asa great deal of the pig iron manufactured here is 
attached to the 12-inch and No. 1 nine-inch engines, reducing sold for foundry purposes, shipments being made based upon 
largely the need for high pressure of steam for these two analysis, it will be seen that this is te an important part of 
machines. the wor 
Fish Plate and Plate Mills. 
The two trains located in the original rail mill buildings are JOLIET WORKS. 
the 18-inch and old 22-inch mills, having a production of about The Joliet plant was started as an iron rail millin 1870 A 
5,000 tons per month. Attached to the 18-inch train is a de Bessemer works and steel rail mill on Holley's designs were 
partment for making Servis Tie plates, for which there is at added in 1873. Two blast furnaces were built in 1873, the 
present a large demand. steel works were remodeled in 1885, a Garrett rod mill was 
Puddle Mill. built in 1888, a third blast furnace was completed in 1890 and 
second rod mil nd ; erchant n ‘7 Qne ‘ »t71 . 
With the increased consumption of steel, the puddle m 7 on oe ~ gee ; sag ha . ear get ieae po . in 4 merby: 
has been abandoned. es: on ee ee ee with the 
passage of time No rails are now rolled at this plant, the 
Water Works. product consisting of billets, tin plate bars, wire rods, angles, 
This plant has its own pumping station. The total pump merchant bars, railway spikes, et The railroad connections 


ing capacity of the works is 200,000,000 gallons per month are very good Not only do some of the great trunk lines pass 
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through Joliet, and even through the company’s yard, but one 
of Chicago's belt lines, known as the Elgin, Joliet & Eastern 
Railroad, connects with all roads running from Chicago in 
any direction. The property comprises in all 95 acres. 
Blast Furnaces. 

The Joliet blast furnaces vary in size and equipment. No. 
t is 80 feet 103/ inches in height and 20 feet in diameter at 
bosh; No. 2 is 79 feet 4 inches by 20 feet. and No. 3 is 78 feet 
6 inches by 19 feet 6 inches. No. 1 has four Gordon-Cowper- 
Whitwell three-pass stoves; No. 2 has four Whitwell four-pass 
stoves with Foote lining, and No. 3 has four Massick & 
Crookes three-pass stoves. Nos. 1 and 2 are together blown 
by five Cuyahoga engines, 40 x 84 x.54 inches; one single 
Allis-Corliss, 40 x 84 x 60 inches, and one double Allis-Corliss, 
36 x 76 x 54 inches, with an ordinary limit of 35 to 4o revolu- 
tions per minute and 4o to so in emergency. No. 3 is blown 
by three Allis-Corliss single non-condensing engines, 4o x 84 
x 60 inches, with a speed limit of 35 revolutions per minute. 
Steam is supplied at Nos. 1 and 2 by 20 boilers, of which 12 
are 6x 20 feet, with 50 4%-inch tubes; two are 5 x 21 feet, 
with 50 4%-inch tubes; four are 250 h. p. Heine safety water 
tube, and two are 250 h. p. Cahall safety water tube. No. 3 
is supplied with steam by ro boilers, of which two are 66 
inches by 23 feet, with 44 44-inch tubes. All are fired with 
waste gas from the furnaces. Vertical hoists are used, which 





FIG. 14.—JOLIET WORKS, 


are operated by Crane automatic engines. The water supply 
is obtained from the canal nearby and from an artesian well, 
being distributed by 19 pumps of various makes and capaci- 
ties. Furnaces Nos. 1 and 2 have a common stock house 85 x 
250 feet, and No. 3 has one go x 180 feet. Nos. 1 and 2 have 
a casting house roo x 120 feet, covered, and two beds 60 x 60 
feet, open. No. 3 has a casting house 44 x 210 feet, covered, 
and two outside beds 44 x 54 feet. All furnaces are fitted for 
handling liquid metal direct in ladles. Cinder is taken from 
all furnaces by Weimer cars. The capacity of the ore yard, 
including stock houses, is approximately 275,000 tons. 
Bessemer Converting Department. 

The Bessemer plant consists of two 1o-ton converting ves- 
sels and six cupolas. Four cupolas are nine feet in diameter 
and two are 11 feet. The cupolas, instead of being charged 
by hand, have an incline track from the pig iron yard to the 
charging doors of each one. Small cars or skips run from the 
yard to the cupolas on these tracks and dump automatically 
into the cupolas. A small reversing engine on the charging 
floor pulls them up by cables. 

The pig iron is obtained from the furnaces at Joliet, together 
with some from the other works of the Illinois Steel Co. 

Standing back from the vessels are two ladles to receive 
the cupola metal. Three cupolas are tapped into one ladle 
and three into another, each vessel being served by a separate 
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laddle. The ladles are lines with loam and last about 80 
heats before relining and patching. They are turned down 
and emptied by mechanical power. The cupolas can ordi- 
narily supply the vessels, but when only five cupolas are 
operated, molten metal is brought directly from the blast fur- 
naces in such quantities as may be necessary. This is easily 
managed, as the ladle may be run directly behind the con- 
verters. 

The vessels are served by a 20-ton hydraulic ladle crane, all 
being by hy- 


its motions—vertical, swinging and racking 


draulic power. In the mill proper, there are four more r1o-ton 
hydraulic cranes for handling ladles, molds, scrap, etc., 
besides one in the bottom house and one in the steel ladle 
house. 

The heats are poured on cars, six 16-inch ingots being used. 
Molds are made inthe company's foundry. The cars are 
taken to a stripper house 460 feet from the converting house. 
Here are two stripping machines designed by Henry Aiken, 
which strip the molds from the ingots, the cars being moved 
by hydraulic cylinders into proper position to have one mold 
removed at a time. 

The fan room for the cupolas has five No. 8 Baker blowers, 
two No. 10 Sturtevant blowers and one No. 8 Sturtevant, 
operated by a 22 x 42-inch Bates-Corliss engine. The blow- 
ing engines for the converters combine a Southwark cross 


rRAIN. 


compound vertical condensing engine, 32 x 60x 48 inches, 
fitted with automatic gridiron valves on the air cylinder which 
is 80 inches; one Allis double vertical condensing engine, 
with steam cylinders 32 x 54 inches, and air cylinders. 48 x 54 
inches, fitted with poppet valves on air cylinders; one I. P. 
Morris double vertical non-condensing engine, with steam 
cylinder 42 x 54 inches and air cylinder 58 x 54 inches, held in 
reserve. ‘The boilers are 17 in number, consisting of 13 tubular 
and four Heine. Duff, nut, lump, pea and screenings are 
used for fuel. 

Ordinarily only soft steel is made at this plant, but from 
time to time steel with carbon varying from .1o to 1.00 is 
made. Records in this department are as follows 
Best 24 hours, 1,997 tons, made March 31, 1896. 
Best month, 41,597 tons made in March, 1806. 


Billet Mill. 

There are five Siemens regenerating heating furnaces to 
which the ingots are delivered after stripping. Three of 
these furnaces are 48 feet long and two 28 feet, having a com- 
bined capacity of 48 ingots. They are served by two Well- 
man electro-hydraulic charging and drawing machines. These 
machines run ona track of 18 feet gauge in front of the fur- 
naces, leaving room however for a narrow-gauge track imme- 
diately along the furnaces for the passage of a buggy hauling 
ingots, the charging machines taking the ingots from the 
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buggy and placing them in the furnaces, or vice versa. Oil 
is used entirely for heating. ‘The furnace doors are raised 
and lowered by air pressure. The ingot is drawn and placed 
on a small buggy which is moved in front of the furnaces by 
cable, from this buggy the ingot is delivered to a roller 
passing between the furnaces and delivered to the blooming 
+ le. 

The blooming mill is a three-high train, 90 x 36 inches, 1n 
which the ingot is reduced from its cast section of 164% x 16% 
inches to a 6x 7%-inch bloom, 11 passes being made. The 
bloom table is manipulated by hydraulic power; this handles 
the ingot and bloom, turning them over and directing them 
into the proper passes. After being bloomed the piece is cut 
into lengths to suit the various finishing sections at the large 
blooming shears. 

The roughing or billet mill is a three-high 25-inch train and 
is served by a system of troughs and tables which are oper- 
ated by hydraulic power and carry line rollers to move the 
piece to and from the rolls. This mill can roll from 3'¢-inch 
to 6-inch squares and from 4% x 2%-inch to 84 x 2'4-1nch 
slabs. From here the pieces that are not delivered to the 
finishing train travel to the billet shears and are cut into the 
desired length for shipment. The shears are double, being 
operated by a hydraulic intensifier, and cut two billets at a 
stroke. After shearing the billets or slabs are carried up 
an incline and out of the mill bya roller chain conveyor, from 
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which the various lengths can be switched off to fall in the 
yard, or can be carried directly to the rod mill furnaces. At 
another point in this conveyor a chute leads directly to the 
merchant mill roughing train, so that a finished half-inch 
round can be rolled directly from the ingot without reheating 
Directly under the hot billet conveyor is a similar one at 
the ground level, on which are placed the cold billets 
which are carried directly to cars for shipment. The billet 
conveyor is driven by a No. 1A 25 Gibbs electric motor of 
50 h. p- 

The finishing or bar mill is a three-high train and is served 
by the trough system without tables. The billet before 
finishing is delivered by a trough from the roughing mill. 
Bars from 60 to 120 feet in length are rolled and cut by hot 
saws into 30-foot lengths. From these are rolled splice bars, 
merchant angles, sheet bars, both square and taper edge; bars 
from 1,*; to 3 inches square, flats from 24 x \ inches to 4 x 
2% inches, and three-inch rounds. The train is driven by an 
Allis horizontal condensing simple engine, 40 x 60 inches, 
1,200 h. p., at 100 lbs. steam pressure. 

Independent engines of various makers operate the bloom- 
ing mill tables, the ingot run, the bloom run, shears, roughing 
mill tables, saws, etc. Steam is supplied by 22 boilers, of 
which 20 are tubular and two are Heine water-tube. Water 
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is supplied for all purposes by nine 


| pumps, principally du 


plex \n Ingersoll-Sargent air compressor delivers 500 cubic 
teet otf air pet minute 

An addition to the billet mill consists of two shops for fin 
ishing angle bars These shop are both fitted with I! ong & 


Allstatter tools and turn out work of the finest fin 


Merchant M ll. 


This mill, located in a special building, consists of a simplk 
Belgian train having two stands of 18-inch roughing rolls and 
seven stands of 12-inch finishing rolls Although the mill is 


heating furnaces, yet a 


served by two Siemens regenerative 
large proportion of its product is finished without reheating 
the billet: that is to say, the billet is received from the con 
vevor, direct from the billet mill, and rolled at its initial heat. 
Half-inch merchantable rounds and heavier sections have 
been made successfully by this process 

The rolls are driven by a single horizontal Wheelock 


engine, 36 x 60 inches, geared directly to the 18-inch rolls and 


by rope drive to the 12-inch rolls Two Crane double revers- 
ing engines run the roller table in front of the hot bed. 
Steam 1s supplied by six tubular boilers 


The products of this mill are merchant sizes of rounds 
squares, flats, et A large part of the product of the mill is 


consumed in the bolt and spike factory in the same builaing. 


Steel track bolts and nuts, rivets and railroad spikes are made 
here 





Rod Mill. 
This mill consists of two typical Garrett mills, both being 
fed, in place of the regular roughing train, by a continuous 


train which is in turn served by four continuous heating fur- 


naces. The continuous train has six stands of 18-inch rolls, 
arranged in the center of the building with the rod trains on 
the right and left, while the heating furnaces are on the side 
toward the billet mill. 


The billets drop directly from an overhead traveling con- 


veyor, as they come from the billet mill, on a storage table 
from which they are fed automatically into the continuous 
furnaces, while still at a red heat They are pushed rapidly 


through the furnace, where they receive a wash heat, are 
pulled out and delivered to the rolls. Each billet, weighing 
about 300 lbs., is cut in half before reaching the continuous 
train, each half being finished separately. A device for dis- 
tributing billets between the two rod mills is situated between 
the hydraulic shear and the first train of rolls. The six passes 
of the continuous train and the first three passes in each of 
the Garrett mills are made without the bar being touched by 
an operator or tongsman. From this point the usual practice 
in the Garrett mill is carried out in detail. 

The size of the heating furnaces is so x 8 feet, inside meas- 


urement, and they are fired with oil. The billets are pushed 
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through by hydraulic power, applied at the ends, but are 
drawn at the sides by drawing machines operated by com- 
pressed air. These machines are each managed by a work- 
man seated in a chair on the device, who transfers the heated 
billets to a continuous runway of 18-inch rollers 100 feet long, 
passing under the vertical billet shear to the continuous rolls. 
In these rolls are five identical passes, in which as many bil- 
lets can be rolled at once. The rolls are speeded proportion- 
ately with the elongation of the rolled bar, and at the last 
pass deliver 1%-inch square bars through troughs to the rod 
mills on the right or left, or to hot beds straight ahead. The 
rod mill on the left, or old mill, has one stand of 16-1nch rolls, 
three stands of 12-inch, four stands of 10-inch and four stands 
of g-inch. The rod mill on the right, which is the new mill, 
has one stand of 16-inch rolls, three stands of 14-inch, four 
stands of 11-inch and four stands of 10-inch. Sloping stand- 
ings are arranged on the outside of each finishing rod train. 
Six cone rolls at each mill coil the finished rods into bundles, 
drop them on a conveyor below, from which they are aught 
at a certain point by overhead hook conveyors which carry 
them to the loading docks. 

The continuous train is driven by a 3,000 h. p. Porter-Allen 
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NEW PATTERNS OF 


horizontal condensing engine, The old rod 
mill is run by a 1,300 h. p. Porter-Allen single horizontal en- 
2 x 48 inches, and a 2,200 h. p. Allis tandem compound 
The new rod mill is 


54 x 66 inches. 


gine, ° 
horizontal engine, 36 x 64 x 60 inches. 
2,200 h. p. Wheelock horizontal single condens- 
ing engine 42 60, inches, and a 1,300 h. p. Wheelock single 
horizontal engine, 36 x 48 inches. The Wheelock engines 
have rope drives, while the others are connected direct or by 
bevel gears or belts. Steam is supplied by 41 tubular boilers, 
mainly 6 x 22 feet, with 50 4%-inch tubes. All are coal fired. 


run by a 


The water system keeps 12 pumps in service. 

The capacity of the mill is 18,000 tons monthly. 

Miscellaneous. 

The plant includes a ro}l shop with an equipment of ro lathes; 
a machine shop, smith shop, boiler shop, carpenter shop, pat- 
tern shop, foundry with two cupolas, one 12 to 14 and the 
other 10 to 12 tons per hour; an air furnace of 18 tons capac 
ity and two brass furnaces. The electric lighting and power 
plant has three generators and six dynamos, operating 10 
motors in various parts of the works, 133 arc lights and 957 in- 


candescent_lamps. 
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The writer has recently been engaged in getting out several 
new styles of sand-sifting machinery for foundry use, and 
thinking that some of the types may be useful for your readers 
to adopt (they are not patented), I herewith hand you draw 
ings and descriptions of the same. In Fig. 1 isatype of sand- 
sifter which I erected at small cost, using odds and ends from 
about the shop and have found the device to be very service 
The cradle was one formerly used on a sifter which had 
| put the toothed plate-pieces B B on either 


able 
been cast aside. 
side, and arranged for upright half-gears A A, to mesh in 
with the cogs, as shown. The entire weight of the cradle is 
upon this geared motion. Now it is only necessary to employ 
a movement that will cause the sand to sift, and this is done 
by putting a connecting rod D between the shafts of the half 
gears and the stud on the wheel E. This wheel is driven by 
the belt and the over and over motion communicated to the 
half-gear shafts, and the cradle is rocked in a manner that 
differs from the ordinary way, and at the same time gives 
the sand a thorough shifting through the screen bottom, 


falls out at C, striking upon the sides F F, and 


whence it 



































Fig. 5 











SAND=-SIFTING MACHINERY 


going to the floor through G. 

The plans for building the novel sifter shown in Fig. 2 were 
furnished me by a man long skilled in foundry work. He is 
pleased to term the arrangement an eighth-motion machine, 
as the cradle shifts on a level base to the extent of one-eighth 
its circumference. 

I first built a base, B B, and upon this base put a race-way 
for a series of balls, so as to run the machine on the ball-bear- 
ing plan. The race-way on the base and the ball casing on 
the bottom of the cradle are V grooved, as may be seen in sec- 
tion at AA. A strip of toothed iron casting is set screwed to 
the cradle at C and the gear D fixed up to engage with it, as 
An eccentric cam at F is keyed on the driving shaft, 
This eccentric cam operates 


shown. 
and the latter run by the belt. 
the arm which is connected with the stud at E, and as the lat- 
ter is on the shaft with the gear D, the necessary motion is 
given to the cradle, which is a circular movement one-eighth 
each way, the shifting resulting in the sifting of the sand 
through the wire screen bottom, through H, and guided by 
the slide pieces G G. A top view of the base and ball race- 
way, showing the Lalls C, B and ridge A, is shown in Fig. 3. 
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Some of the users of the 


ACORNS 


IN ABOUT TWO YEARS OAKS. 


























COCHRANE HEATERS, : . 
in the Iron Industries AT TENTION TO LITTLE DET AILS, 
Pittsburg Section. Starting with a thorough!y good design we have improved th- COCH 
RANE FEED WATER HEATERS point by point, by giving careful 
ane consideration to each detail of const uction, so that these appliance~ will 
National Foundry & Pipe Co., 300 H.P be complete —practical'y automatic—very reliable—and p rticularly easy 
Oliver Iron & Steel Co., S to clean. - mom, ” : 
Standard Underground Cable Co., 45 It is -o easy to claim “cure all” properties, and to “crack up” an 
a Seon Co oe article that many  eople are inclined to class our advertising statements 
National Galvanizing Works res with some others they have met, and yet ovr best s*jesmen are those wh, 
Firth Sterlin Stee! a 5 are using our goods. Take one srction—Pittsburg 
-Ste ‘ , SSO . =) 
Sharon Iron Se ~~ and vicinity, two years ago we were hardly known 
steel out there, a concern risked our statements, and put 
National Tube Work 1,500 . w= dyed . ’ } a 
alias niece thet “ ae in a * COCHRANE. From which little beginning EXHAUST 
Ohio Steet Co pyae sprang the list present d herewith of just one 
Monongahela Furnace, 5,500 industry. 
Shoenberger Steel Co., 5,500 
Oliver Wire Co., 6,000 


HARRISON SAFETY BOILER WORKS, Mfrs. "™ApetPnia, 


Pittsburg, Pa., F. R. DRAVO & CO., 


Lewis Bik. Cleveland, 0., R. M. PULLER, (454 Arcade. 

















This race-way is cast iron, the grooves smoothed and polished. 

Attention is next called to the design of sand-sifter pre- 
sented in Fig. 4, in which the feature of note is the method of 
introducing the sand in a cylindrical cradle. The cradle isa 
wire covered cylinder, provided with the ribs C C, and set in 
end bearings A A, as shown. The bearings are of the ball 
system, and the arrangement of the balls and cones is shown 
at B, the box being shown in cut-off. 

The reason that I use ball-bearings in sand-sifting machine- 
ry is because power is saved owing to reduced friction, and 
the motion resulting is peculiarly adaptable to a machine of 
the nature of a sand-sifter. The mode of introducing the sand 
into the cylinder is through the tin or sheet iron D, the sand 
falling from above and reaching the union where it is to enter 
the cylinder pipe E, a blast of air from a blow-pipe F sends it 
forward into the machine, where it is sifted, falling out through 
the wire at the bottom into receptacles. An ordinary blower 
serves to furnish the air to the blow-pipe, in which pipe should 
be a check valve. The pipe E is provided with sleeves at the 
bearing, so that it serves to substitute a shaft for that end of 
the cylinder. 

The forms of sifters from Figs. 5 to 7 are given because they 
are odd in design. The writer tried them all, making the 
cradles in each case with wooden ends, and covering the rib 
work with the regulation sand-sifting wire. The bearings 
are flanged pipes, as marked A, B and C. 
fectly square pattern; B is three-sided and seven oblong. 
These are turned in bearings set up on the plan adopted in 
Fig. 4. In Fig. 8 is a somewhat complicated yet efficient 
sifter for getting three grades of sand—fine, medium and 
coarse. The view shows the cylinders in section. The sand 
is admitted to the central cylinder A from the feed pipe, 
which cylinder is covered with coarse wire, permitting the 
required grade of sand to pass through to the second cylinder B, 
which is co.ered with medium wire, from whence the next 
grade of sand passes to the final cylinder C, the latter being 
covered with fine wire. The three cylinders being on a slant, 
the rejects are passed out at the lower ends on to the planes 
D, E and F and into the respective wooden shutes G, H and I. 
The body of the cylinder is revolved upon the wooden friction 
wheels K K.—[Geo. D. Rice, in Machinery. 


Fig. 5 is a per- 





Tue ninth annual convention of the American Boiler Manu- 
facturers’ Association will be held in Philadelphia on July 27, 
28 and 29. The programme includes the following paper 
“The Acushnet Boiler Explosion,’’ by H. S. Robinson; ‘‘Mod- 
ern Marine Boilers,’’ by H. S. Hartley, Philadelphia; ‘*Uni- 
form American Boiler Specifications,’’ by E. D. Meier, St. 
Louis. The committee on materials will make a report and 
there will be a general discussion of ten topical questions. 








THE mineral production in May for the State of Alabama as 
reported to Dr. Eugene A. Smith, State Geologist and Secre- 
tary of the Alabama Industrial and Scientific Society, is as 
follows: Coal, 311,197 tons; coke, 84,630 tons; iron ore, 147,575 
tons; limestone and dolomite for flux, 33,554 tons; pig iron, 
64,429 tons; lime, 3,952 barrels; building stone, 3,500 cubic 
Number of employes in above industry, 13,169. 


feet. 


INDUSTRIAL SUMMARY. 


New Buyers in the Market,and Some of Their Wants :— 


{If you are in need of machinery ofany description, please notify The 
Jron Trade Review, and we will put you in communication with our 
advertisérs at once.) 


At Columbus, O., incorporation papers have been issued to 
the Niles Boiler Co., Niles, O.; capital, $25,000. 

At Depew, N. Y., a notice was posted at the works of the 
Gould Coupler Co. last week notifying the molders and core 
makers that, beginning July 12 they would recei e five cents 
less for each piece than heretofore. This means a reduction 
of 50 cents a day to the molders and 37 cents to the core- 
makers. The reduction will be accepted, with the assurance 
that wages will be restored just as soon as business conditions 
warrant. 

T. Robinson, William H. Rea, Henry R. Rea, Will- 
iam C. Robinson, and Henry H. Robinson, of Pittsburg, will 
make application on the 13th inst. for the chartering of a new 
company to be known as the Keystone Crusher & Roller Co. 

The Tar River Oil Co., Tarboro, N. C., 
round iron tanks nine feet diameter and seven feet high. 

A. J. Beckley & Co., Garwood, N. J., 
a six-foot planer and a punching machine. 

Messrs. H. C. Strong, R. E. Schuck, Jas. Flynn and Frank 
M. Underwood have the 
Sandusky, O., with a capital of $10,000, to manufacture sta- 


George 


asks bids on three 


are in the market for 


formed Underwood Motor Co., at 
‘ 
tionary, portable, and marine engines. 
Wm. E. Jones, of Pittsburg, J. R. Rose, of Zelienople, 
F. Protzman, Sr., of Allegheny, are 


and 
reported to be planning 
the erection of a steel plant at Waynesburg, Pa., with 100 
tons daily capacity. 


New Construction:— 


The foundry works of the George Sweet Mfg. Co., at Dans- 
ville, N. Y, 
rebuilt, and new and improved machinery will be installed. 


which were recently destroyed by fire, are to be 


The new shops of the Merchants’ Despatch Transportation 
Co., at Penfield, N. Y., the new manufacturing city near 
Rochester, will probably be finished Sept. 1 

It is stated that E. E. Southern, of the E. E. 
Co., St. Mo., will 
Potosi or Aguas Calientes, Mexico, to cost 


and $100,000, to supply the 


Southern Iron 


Louis, erect an iron foundry at San Luis 
between $75,000 
Mexican trade better than can be 
done from the works at St. Louis. 


The Penn Bridge Co., of Beaver Falls, has been awarded 
the contract for the State bridge over the Susquehanna River 
at Catawissa, Pa., at its bid of $81,400. 

The Mfg. Co 


building permit for a new building to be erected 


Fessenden , of Pittsburg, has taken out a 
in Pittsburg. 
The company manufactures electrical goods, arc lights and 
X-ray machines of the Fessenden pattern. 


Additions, Enlargements, Removals, Etc.:— 

The Grand Crossing (Ill.) Tack Co, will build a three-story 
addition. 

The Pittsburg Wire Co. has begun the erection of the new 
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MOUNT SAVAGE FIRE BRICK. 


TWNION MINING CoO., 
Proprietors of the CELEBRATED Mount Savage Fire Briek 


“9 «GOVERNMENT ¢# STANDARD. 


Established 1841. 
The First Manufactory 


Capacity, 60,000 Per Day ; 
of its Kind in the 


18,000,000 Per Year. 
Vv. S. 


Home Office and Works:—-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.: 


No. 222 So. Third St., Philadelphia, Pa. ; 


Ferguson Block, Pittsburgh, Pa., 


Stowe, Fuller & Co., 195 Merwin St., Cleveland, Ohio. 
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nail mill planned some months ago. The 
laid but conditions have not been such as to justify pushing 





foundations are 


the work until now. 

The Struthers (O.) Iron & Steel Co., which has operated the 
old Summers Bros. plant for two years is laying the founda- 
tions of a galvanizing plant 50 x 150 feet, which will be in 
operation in September. In the past two years the company 
has added a new sheet mill, two scrap furnaces and a set of 
cold rolls. 

The Kearney & Foot Co., file 
N. J., have purchased property at Kent, Ohio, and removed 


manufacturers of Paterson, 


their plant to that place. 
The Struthers Iron & Steel Co., Struthers, O., 
of sheet iron and sheet steel, is adding to its works a complete gal- 


manufacturer 


vanizing shop and putting up a new building, 150 x 50 feet in 
size. This concern will have galvanized sheets ready for the 
trade by September 1 next. 


repairs and improvements to the plant which will greatly in- 


it is also making other extensive 


crease the output and steam facilities. 

The Warren City Boiler Works, Warren, Ohio, is building 
a new shop ivo feet wide and 200 feet long, fitted witha 
traveling crane of 45 foot span. The concern is adding to its 
equipment new punches, shears, hammers and rolls, and ex- 
pects to have one of the best equipped boiler plants in the 
Mahoning Valley. It is now building a system of 20 large 
tanks at Buffalo, N. Y., for anew grain plant, the tanks to 
have a capacity of 1,000,000 bushels. It is also building a lot 
of large condensers and oil tanks for the Independent Refin- 
ing Co., of Oil City, Pa., and a stand pipe 14 feet in diameter 
and 110 feet high, at Gibsonburg, O., besides having consider- 
able other work now in hand. 


General Industrial Notes:— 

The horizontal duplex cross compound condensing Besse- 
mer blowing engine recently sold by the Edward P. Allis Co. 
to the Duquesne Steel Works, has 76-inch air cylinders and 
60-inch stroke. The stearn cylinders are of the Reynolds-Cor- 
liss type with high pressure cylinder 46 inches diameter, and 
a low pressure cylinder 8§ inches diameter, each 60-inch 
stroke. This engine will deliver 28,000 cubic feet of free air 
at a pressure of 30 pounds per square inch. 

The Enterprise Boiler Co., Youngstown, O., has entered on 
the manufacture of galvanizing kettles. 

A notice was posted at the south mill of the Lackawanna 


Iron & Steel Co., July 11, that the mill would open for work 
Two weeks ago the men refused to work because 


The notice 


this week. 
the tonnage scale had been cut 15 to 4o per cent. 
posted says the old hands who decline to begin work will be 
dismissed from the company’s service. ‘The pay is to be ac- 
cording to the revised tonnage scale. It will average 25 to 30 
per cent below the old scale. 

The J. H. Sternberg Works at Reading, Pa., 


for bolts and nuts for shipment to Japan for use 


are completing 
a large order 
on railroad work. 

Among recent car orders are 200 for the Philadelphia & 
Reading brilding at its own shops; 150 now being figured on 
for the International & Great Northern; 400 box and 100 gon 
dola cars which the Ohio Falls Car Mfg. Co. is rebuilding for 
the B. & O. Southwestern; 600 box cars building at the Perth 
shops of the Canadian Pacific, in addition to two contracts of 
200 cars each to Canadian works for the same road; 300 cane 
cars now building at the Chattanooga Car & Foundry Co.'s 
works. 

The W. Dewees Wood Co.'s mill Nos. 6, P 9, at Mc 


Keesport, resumed this week after several weeks of idleness. 


8 and 


Other departments will also resume this week. 
The National Tube Works Co., McKeesport, Pa., 
the coal mines of O'Neil & Peterson, at Brunola, Pa., and will 


has leased 


start them at once. 

The Homestead works of the Carnegie Steel Co. are now on 
their fifth week of continuous operation in full. 

The Buhl open-hearth steel plant at Sharon, Pa., goes on in 
full this week. 

The rolling mills of the National Tube Works at McKees- 
port, Pa., resumed July 12. The puddlers are still on a strike 
for the $4.50 rate 

Sarah Furnace at Ironton, O., has blown out and Hamilton 
Furnace is the only one in Lawrence County now running. 

The new foundry of the Virginia Iron Works, Virginia, 
Minn., has made its first heat and has run off a lot of special 
castings successfully. 


When Struthers Furnace, Struthers, O., starts again it l 


will 
be with enlarged bosh, work on which is now in progress. 
The recent shipment of iron to Glasgow by the Sloss Iron & 
Steel Co. was 2,000 tons, not 10,000 tons, as reported in several 
papers. 
All departments of the mill of the Fox Pressed Steel Co., 


Pittsburg, have been started on double turn. The mill was to 
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. BAIRD MACHINERY CO. 


123 AND 125 WATER STREET, PITTSBURC, PA. 124 AND (26 FIRST AVENUE. 


ACHINE TOOLS AND SUPPLIES. 


Some 


SECOND-HAND TOOLS 


in stock. 


1—Pratt & Whitney Turret Lathe. 


1—8-ft. Boring Mill. 1—No. 3 Stiles Press. 
1—No. “D” Horizontal Boring & Drill- 1—36-in. G. & E. Spur Gear Cutter. I—109 in. Engine Lath- 
ing Machine. 2— Crank Planers. 1-—15-in. Fox Turret Lathe. 
1—Garvin Profiler 3—No. 1 Brown & Sharpe Screw Machines. 1—20-1n. Lodge-Davis Turret Lathe 
i—A. T. & M. Co. Valve Milling Machine. 2—No.6 Brown & Sharpe Screw Machines. I—20-in. x 10-ft. Gleason Engine Lathe 
4—No. 11 Brown & Sharpe Miliing 1—36-in. Car-wheel Borer I—24-in. x 12-ft. Gleason Engine Lathe. 
Machines. I—55-in. Pneumatic Riveter 1—3-Spindle Drill Press 
2—No. 1% Stiles Presses. 1—30-in. Pulley Lathe. 2—30-in. Drill Presses 





EDWARD E. ERIKSON, 


“THE IRON TRADE REVIEW’ 


CONSULTING AND CONTRACTING ENGINEER. 


Steel Plants, Sheet and Tin Plants, Gas Furnaces and Producers Structural tron 


and Steel. 
Automatic Billet Heating Furnaces. 


CONESTOCA BLDC., 





have started months ago, but an injunction was taken ou 
A combination has been effected and 
nothing but steel car trucks will be manufactured. 


At Baltimore, the U. S. Circuit Court authorized the rece! 


agaist the company. 


ers of the B. & O. road to issue $680,000 worth of certificates 
to pay for 40,000 tons of rails at $17. The application was 
opposed by J. P. Morgan & Co. and others, but the court held 
that the earning power of the property would be increased. 
The receivers had options on 50,000 tons of rails at $17. The 
order will be given the Carnegie Steel Co. 

The Lake Erie Iron Co., Cleveland, some of whose coal has 
been confiscated by railroad, while en route, will test the right 
of the roads to appropriate it. 

The Keystone Drop Forge Co., Philadelphia, has purchased 
the entire plant and appurtenances of what was formerly 
known as the Philadelphia Drop Forge Co. A. Morris Hall 
is Manager 

At the Haselton mill of the Andrews Bros. Co. and at the 
plant of the Mahoning Valley Iron Co , Youngstown, ©., re- 
pairs and improvements are being made, giving the plants 
greater efficiency when started up again. Stock is being un 
loaded at the Haselton blast furnace ready for resumption 

Among recent signatures of the Amalgamated Association 
scale are those of the Blairsville (Pa.) Rolling Mill & Tin Plate 
Co., the Washington (Pa.) Steel & Tin Plate Co., the La Belle 
Iron Co., Wheeling; American Tin Plate Co., Elwood, Ind. ; 
the Humbert Tin Plate Co., Connellsville, Pa.; the Britton 
Rolling Mull Co., Cleveland; Licking Rolling Mill Co., and 
Mitchell, Tranter & Co., 


The Cleveland Machine Screw Co.'s plant will not be sold 


Covington, Ky 

to an English or a French syndicate, as reported, unless a 
new deal is made. An offer was made some time ago but 
negotiations did not come to anything. The consideration 
talked of is reported at upwards of $900,000. 

The Newton Machine Tool Works, of Philadelphia, has been 
incorporated with a capital of stock of $225,000 rhe officers 
are: President and treasurer, Chas. C. Newton; secretary 
H. W. Champion; assistant treasurer, W. M. Graham; assis- 
tant secretary, E. J. Hannum. 


Punxutawney (Pa.) Furnace, in which Rogers, Brown & 


Co. are largely interested, will start up this month, having 
booked orders for the first six weeks’ production 

No. 1 blast furnace of the Bellaire (O.) Nail Works was 
started last week after several months’ idleness. 

Receiver McGettigan, of the Premier Steel Co., Indianapo- 
lis, Ind., has filed a report with the circuit court stating that 
from August 1, 
$21,929 66, and disbursements $12,485.43, leaving a balance 
He says that the American Steel Co. 


1896, until June 28, 1897, the receipts were 


on hand of $15,041.48. 


left the property in better condition than it found it. 
Rolling Mills, of Allentown, Pa., have 


The Allentown 


Plans and estimates furnished. | 
PITTSBURC, PA. 


is an increasingly valuable medium throug 
which to sell equipment to machine shops 


and foundries. 


iwreed to lease the Lehigh mill of that plant temporarily, to 
test a new process tor the conversion of iron and steel s« rap 
into material for manufacturing products. ‘The lessee is the 


Biddell Purchasing Co., of Philadelphia, and the invention of 
Wm. C 


soon be ready to start. 


Nelson, of Harrisburg, is to be tested. The mill will 


casing of the furnace stack, 


Ashland, 


Owing to a defect in the steel 


Hinkle Furnace of the Ashland Iron & Steel Co., 


Wis., has been blown out. Blast No. 5 has consisted of 1.026 
days, during which the furnace was stopped 76 days, making 


arun of oso days, in which 110,210 tons of iron were made, a 
daily average of 116 tons 
The Frick Co., of Waynesboro, Pa., is figuring with the 


of Pittsburg, for the building of a 


Chautauqua Lake Ice Co, g 


large lot of 1ce machinery. 

The plant of the South Sharon Steel Co., at South Sharon, 
Pa., will commence operations soon Che concern will roll 
girder rails of all sizes and shapes The Holland Co , Hamil 
ton Building, Pittsburg, Pa., is selling agent 

The Bellaire Steel Co., Bellaire, O., manufacturer of Besse 
mer steel in its various forms, has notified the tonnage men 
of a reduction in wages ranging from 15 to 20 percent. The 


plant of this concern is idle at present to allow re pairs and 
iditions to be made to equipment 
have been started to foreclose the mortgages of 


extensive at 

Proceedings 
the Wellman Steel Co., Chester, Pa., with the intention of hav- 
[he bonded debt of the Wellman Stee! 
Co. 1s $100,000 first $200,000 second mortgage bonds, both draw 
terest at six per cent, and $300,000 five per cent bonds. 
The foreclosure is being made on the first mortgage bonds, 
the interest of which has been in default since July 1 If the 
plant comes to a sale, it is believed that S. A. Crozier, in the 


absence of strong bidders, will take the property to protect his 


interest. The estimated value of the real estate is $120,000, 
and there is scrap about the plant worth about $150,000. Th 


plant was sold at sheriff's sale some years ago, and was bought 
by a syndicate, but has not been operated since. Some time 
ago the Russian Government bought machinery to the amount 
ot $50,000. 

An assiynet 


Co., Akron, O 


has been appointed for the Morgan Boiler 
The company has manufactured the Morgan 
patent boiler for steam heating. Losses resulting from the 
conduct of the Chicago agency are the principal cause of the 
embarrassment. These were made two or three years ago, 
but the stockholders were assessed and have hitherto saved 
the business from being seriously crippied. 

The plant of the Westinghouse Air Brake Co., at Wilmer- 
ding, Pa., which heretofore has been operated only four days 
per week of eight hours each, is now running five days of 
eight hours each. 

The employes of the Baker Chain & Wagon Iron Mfg. Co. 
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Allegheny, Pa., will hereafter work nine hours per day, in- 
stead of eight, with a corresponding increase in wages. 





SEASHORE EXCURSION. 





Via Pennsylvania Lines This Summer. 


General excursions to the seashore at exceptional low rates 
will be inaugurated by the Pennsylvania Lines this summer, 
offering grand opportunity for delightful outings at the most 
popular ocean resorts on the continent. This announcement 
will be good news to persons who may desire to enjoy their 
vacation at the seaside. They may visit Atlantic City, Cape 
May, Avalon, Sea Isle City, Anglesea, Ocean City, Holly 
Beach or Wildwood at very low fare, round trip tickets to 
either resort being obtainable at the same rate. 

The first excursion will be run Thursday, July rsth, fol- 
‘owed by a second four weeks later, Thursday, August 12th. 
Round trip rates to either Atlantic City, Cape May, Avalon, 
Sea Isle City, Anglesea, Ocean City, Wildwood or Holly 
Beach, New Jersey, will be $12.50 from Ft. Wayne and 
Toledo; $i:2 from Lima, Crestline, Tiffin, Mansfield; $11.50 
from Orrville, Cleveland, Canton, Massillon, Youngstown, 
Girard, Niles; and $11 from Alliance. 

The return limit will cover 12 days, including date of sale, 
which will be ample for customary ten days’ vacation. For 
further desired information, address C. L. Kimball, Assistant 
General Passenger Agent, Cleveland, O., for particulars. 
Illustrated description of resorts to which excursion tickets 
will be sold, with list of hotels and boarding houses at each, 
will be furnished upon application. 





LOW RATES. 





Via Pennsylvania Lines. 

Special reductions in fare over the Pennsylvania Lines will 
be granted for numerous events to take place this summer in 
various parts of the United States, in addition to local excur- 
sions. Some of the joints to which tickets will be sold and 
dates of sale are as follows: 

To Nashville, Tenn., daily to October 15th, for Tennessee 
Centennial and International Exposition. 

To Winona Assembly Grounds, Eagle Lake (near Warsaw, 
Ind.), May 15th to August 31st, for Annual Assembly and 
Summer School. 


“Metallurgy of Cast Iron,’ 
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To Cincinnati, July 21st and 22d, for German Epworth 
League Meeting. 

To Indianapolis, August 17th and 18th, for Y. P. C. U. 
nual Convention. 

To Indianapolis, September 8th and oth, for National En- 


An- 


campment Sons of Veterans. 

The reduced rates over the Pennsylvania Lines will not be 
restricted to members of the organization mentioned, but may 
be taken advantage of by the public generally. Excursion 
tickets may be obtained at ticket offices on the Pennsylvania 
System and will be sold over this route by connecting rail- 
ways. Any Pennsylvania Line Ticket or Passenger Agent 
will furnish desired information concerning rates, time of 
trains, return limit, and other details to all applicants, or the 
same may be obtained by addressing C. L. Kimball, Assistant 
General Passenger Agent, Clevealnd, O. 





ALLEN’s anti-rust paint is used to prolong the life of old tin, 
iron or steel roofs. It costs little and lasts long. The Allen 
Anti-Rust Mfg. Co., 413 Vine St., Cincinnati. 





$8 From Cleveland to Mackinac and Return. 
$7 From Toledo to Mackinac and Return. 
$6 From Detroit to Mackinac and Return. 

The above special tourist rates were put into effect June 20, 
via Detroit & Cleveland Steam Navigation Co.'s new mammoth 
steel passenger steamers. The round trip from Cleveland, 
including meals and berths, costs $16, from Toledo $14, from 
Detroit $11.50. Send 2 cents for illustrated pamphlet. Ad- 
dress A. A. Schantz, general passenger agent, Detroit, Mich. 


A Lake Tour to the Island of Coo! Breezes. 

Go to Mackinac Island, Mich., via the Coast Line. The D. 
& C. new steel passenger steamers leave Toledo, Mondays 
and Saturdays, ro.30 A. M., and Tuesdays and Thursdays, 4.30 
P.M. From Detroit, Mondays and Saturdays, 11.00 P. M., 
Wednesdays and Fridays, 9.30 A. M. Send two cents for illus- 
trated pamphlet. Address A. A. Schantz, general passenger 
agent, Detroit, Mich. 





Steam Yachts and Marine Machinery. 
Also Towing Launches built by Marine Iron Works, Cly- 
bourn and Southport Chicago. Free illustrated 
Write them for it.—Adv. 


avenues, 


catalogue. 


‘DOES 


your ROOF LEAK? 


If an old leaky tin, iron or steel roof, 
paint it with Allen’s Anti-Rust 
Japan. One coat is enough; no skill 





By TuHos. D. WEST; 107 engravings, 583 pages. 


required; costs little; lasts long. 


Just issued. ‘The name describes it; proof 


A valuable work to Founder, Molder, Draughtsman, Designer, 
Technical School Specialist. Chemistry of Iron; cheaping 
-of mixtures; the effect of the metalloids in changing the grade 
of iron; latest improvements in cupola construction and 
practice—all are fully covered. Price $3. Sent postpaid on 
receipt of price, by Zhe /ron Trade Review Co., Cleveland, O; 
1142 Monadnock Block, Chicago, Il. 

James M. Swank, author of“ Iron in All Ages,’ and 
editor of the Bulletin of The American Iron & Steel Asso- 
ciation, in reviewing “ Metallurgy of Cast Iron,” says it is 
“One of the most valuable publications relating to the manu- 
facture of iron castings, that has ever, to our knowledge, 
been issued in this or any other country.” 


against water, time, climate, and 
fumes of every description. Stops 
leaks, and prolongs the life of an 
old roof. 

If you wantevidence write us. 

To be returned at our expense if 
not satisfactory. 

This Anti-Rust is also of high- 
est value in protecting metal pipes, 
fans, etc., at mines, exposed to the 
corroding effects of mzne air and 
mine water. 


ALLEN ANTI-RUST MFC. CO., 
413 Vine St., Cincinnati, O. 








NON-ARCING AUTOMATIC CIRCUIT BREAKERS 
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NEWAYGO, 
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AUTOMATIC CIRCUIT BREAKER COMPA 
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NY, MICHIGAN. U. S. A, 
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LOCATIONS FOR THE GLONBROCK STEAM BOILER CO,, 


INDUSTRIES. 
The name of the Chicago, Milwaukee & St. Pau] | a oe BR OOK - VY N, N. Y. 


Railway has long been indentified with practical 
measures for the general upbuilding of its terri- 
tory and the promotion of its commerce, hence 
nanufacturers have an assurance that they will 
find themselves at home on the company’s lines 

The Chicago, Milwaukee & St. Paul Railway 
Company owns and operates 6,154 miles (9,90 
kilometers) of railway, exclusive of second track, 
connecting track or sidings. The eight States 
traversed by the lines of the company, Illinois, 
Wisconsin, Northern Michigan, Iows, Missouri, | 
Minnesota, South Dakota, and North Dakota, 
possess, in addition to the advantages of raw 
material and proximity to markets, that which | 
is the prime factor in the industrial success of a 
territory—a people who form one live and thriving | 
community of business men, in whose midst it is 
safe and profitable to settle. Many towns on the 
line are prepared to treat very favurably with | 
manufacturers who would locate in their vicinity 

Mines of coal, iron, copper, lead and zinc, forests 
of soft and hard wood, quarries, clays of all kinds, 
tan-bark, flax and other raw materials exist in its 
territory im addition to the vast agricultural 
resources, 

A number of new factories have been induced | 
to locate—largely through the instrumentality of | 
this company—at towns onits lines. The central 
position of the States traversed by the Chicago, | 
Milwaukee & St. Paul Railway, makes it possible 
to command all the markets of the United States. 
The trend of manufacturing is Westward. Noth- 
ing should delay enterprising manufacturers 


from investigating. Confidential inquiries are CLEVEL SND 


treated as such. The information furnished a 


particular industry is reliable. i ale GALT aA i. 8 & 48. ¢c5 ee 


Address LUIS JACKSON, 
Industrial Commissioner, C., M. & St. P. R’y| WORKS. 


425 Old Colony Bidg., Curcaco, ILL. 








MANUFACTURERS O0F———— 


WATER TUBE BOILERS 


No Screw Joints. No Metallic Joints. No Ground Joints. No 











Packing Joints. No Cast Iron Pipes. Manifolds or Headets to 





cause trouble from Unequal Expansion or Contraction. 





Quick and Steady Steamers, 
Positive Circulation. 


THE “CLIMAX” IS BUILT IN UNITS OF 50 TO 1,000 H, P, 
THE “COMPOUND” IS UUILT IN UNITS OF 50 TO 500 H., P. 


ca” Caution: Beware of Infringers, they will be rigidly prosecuted, 


Specifications, Blue Prints, Etc., Furnished on Application. 





SEND FOR “CLIMAX” and “COMPOUND” CATALOGUE 








Galvanizing in all its branches. Highest prices paid for new Scrap Zinc. When inthe market 
for Pump Chainsand Rubber Buckets write us for prices. 


S. FIX SONS’ CLEVELAND, OHIO. 
STEAM TUBE WELDING WORKS. 


Manufacturers of reworked boiler tubes 
Good second-hand tubes bought. 


CLEVELAND, O. 
















TILL YOU HAVE GEEN OURS 


THE BER 


chasing machinery of any kind, send us a we et a ks Cc f Bs 

line giving character of machinery needed. e O ror. - 
We can put you in communication with 

manufacturers from whom you can buy | A book for foundrymen. It is issued in cloth binding, and gives 


advantageously. 








If you are thinking of enlarging your | 





much valuable matter on how to reduce cost of mixtures, and on 


grading and numbering of pig iron. 





CLEVELAND Former Price $2.00, NOW $1.00. 
To ORDER Ol 
. BUFFALO. THE IRON TRADE REVIEW CoO., 
ALSO DAILY LINE BETWEEN — . ‘ asi : ; 
Cleveland and Toledo. 27 Vincent St., CLEVELAND, O. 
Via ‘Cc. & B. LINE.’’ 


Steamers “City of Buffalo,” (new Bei ng in the boi ler business 


“State of Ohio” and “State of New York.” 
DAILY TIME TABLE. 





For a long time, 





Sunday included May, 30 to October 3. | We have learned that H EATI N Cc SU RFAC & “ . see ° eecece 


Lv. Cleveland, 7:00 p. Mm. | Lv. Buffalo, 7:30 P. M 
Ar. Buffalo, 7:30 A. M. | Ar. Cleveland, 7:30 A. M does not always miean HORSE POWER; 
CENTRAL STANDARD TIME. 
it depends upon getting 


Take the “C.& 8 Line” steamers and enjoy a 
refreshing night's rest when enroute to Buffalo. the HEAT tothe SURFACE. 
“~ ara Falls, Toronto. New York, Boston, Albany, 
0 istands, or any Eastern or Canadian Point. | we have also learned that the only way to make @ HIGH GRADE art- 
point Excursions Weekly to Niagara Falis. | cle,and sel! it for about the same price as an ordinary one, is to 
| concentrate Our WHOLE PLANT and ENERGIES upon ONE ARTICLE— 





Send a postage for tourist pamphlet. 
F h sk y <: 
Coupon Ticket Agent, or address THE TUBULAR STEAM BOILER. 


can't Pass. Agt. Gent Manager | Weutnety Sie rincedna pecimcasons. FULTON STEAM BOILER WKS. & FDY 


Cleveland, O. car if not as represented. Richmond, Ind. 








THE IRON 


STRENGTH Fs 
SIMPLICITY Fam 


SERVICE 


WRITE FOR CATALOGUE 


WORTHINGTON STEAM PUMPS 


HENRY R. WORTHINCTON. 


NEW YORK. 


St. Louls. 





Boston. Philadelphia. Chicago. Cleveland. Indianapolis. Detroit. Atlanta. Pittsburg. 


SEND FOR CATALOGUE. 





THE 1896 EDITION | t2 thronst revision of the list of blast 


_ furnaces, rolling mills, Bessemer and 
OF THE 


Iron and Steel Directory 


Will be sent postpaid by Zhe /ron Trade 
Review at $6. 


Open-Hearth steel works, plate and sheet 
mills, nail mills, tin plate mills, mal- 
leable, cast iron pipe and wrought pipe 


works, car wheel and locomotive works. 


TRIPLEX PUMPS 


) Four Types and Eight Sizes for ELECTRIC AND OTHER POWER. 
SINGLE AND DOUBLE-ACTING CYLINDERS. 


Unequaled in Design and Construction. 
t weaves § Adapted for Water Works, Hydraulic Elevators, Boiler Feeding, 


Apartment Houses, Mine Pumping, Irrigation, Paper Mills, Refiner- 
ies, Breweries, Etc. MADE BY 


THE DEMING CO., sacem, o. 













HENION & HUBBELL. 61-69 N. Jefferson St., Chica 290. 
General HARRIS PUMP & SUPPLY CO., 320-322 2nd Ave.; Pi tsburg 
Agencies: . P. DALLETT, 49 N. 7th St., Philadelphia. 
General Service Triplex Pumps C. J. JAGER CO., 174 High St., Boston. 





... ALMY’S... 
PATENT SECTIONAL WATER TUBE BOILERS 


FOR 
Steamships, River Steamers, both propellers and stern 
wheels, Torpedo Boats, Fire Boats, Yachts and 
Launches, Donkey Boilers for Steamships, and 
for all kinds of Stationary Work. 


This Boiler possesses more advantages than any other 
Boiler. 

It has STOOD THE TEST of over seven years’ constant 
daily use in passenger steamers, and is in use in many of 
the best steam yachts. It has proved its durability to be 
equalled by none. It has shown from 10 to 15 per cent 
saving in every day work over the best Marine Fire-Tube 
Boiler. 

It is one-third the weight of the Scotch Boiler for the 
same power andefficiency. It is non-explosive. Noprim- 
ing, and easy to manage. 


ALMY WATER TUBE BOILER CO., 
178-184 Alien’s Ave., near Rhodes St., PROVIDENCE, R. |. 
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THE ECONOMIC 


Safety Hoist 


saves Time and Work, prevents 
Accidents and is Efficient and 
Simple. All sizes from \ to 15 
tons capacity kept in stock, in 
suring prompt shipments. 


TRAVELING GRANES, 
Overhead Tracks, ete. 


Send for our catalogue with 
latest discount sheet. 


READING GRANE & HOIST WKS, 


READING, PA. 














STEAM HAMMERS 











PATENTE D Rivetin « Machines 
HYDRAULIC ) Punching, Shearing 


MACHINERY. \ Fe _—_ Machines 
Accumulators, Cranes, Pumps, Etc. 


WM.H.WOOD, encincer, MEDIA, PA 


Builder of Special Machinery. 





C.eveland Union Station. 


ennsylvania Lines. 


Foot of Bank Street. 
Woodland 








ficker OFFICES at Station, Euclid Av., 
AV 


,and Wedde:! House corner. 


THROUGH TRAINS RUN AS FOLLOWS BY CENTRAL Tr 
* Daily. +t Daily, exvept Sunday. 


from CLEVELAND TO 


Pittsburgh and Bellaire............¢ 7:00 am 
Salem and Pittsburg................. * 8:00 am 


LEAVE ARRIVE 


t12:10 pm 
* 8:30 pm 


Pittsburgh, Bellaire and Hast...{ 3:15 pm f 6:25 pm 
Philadelphia and New — .* 1:40 pm *1r:25 am 
Baltimore and Washington...... * 1:40 pm *1I:25 am 
Alliance and Pittsburgh...........°% 1:40 pm *11:25 am 
Ravenna and Alliance... ..* 5:00 pm * 8:40 am 


Philadelphia and New York.....*11:10 pm * 4:30 am 
Baltimore and Washington...... *11:10 pm * 4:30 am 
Alliance and Pittsburgh...........°11:10 pm * 4:30 am 


Mt. Vernon and Pan-Handle Route 


FROM CLEVELAND TO LEAVE ARRIVE 
Xenia and Cincinnati...............% &50 am * §:30 pm 
Akron and Columbus................% &50 am * §:30 pm 
Akron and Columbus...............f 1:40 pm f12:10 pm 
Columbus and Cincinnati ........% 8:00 pm * 7:30am 


The Cleveland Terminal & Valley R. R. Co. 


B. & O. System 
Depot toot of So. Water St. 








Arrive. 


City Office 241 Superior St. | Depart. 
Valley Jctn. & Way Stations..} *6:20 P M| 7:10AM 
Akron, Canton & Valley Jct.../*10:00 a M 33. 70 PM 
Akron, Canton & Chicago...... *S:10 A M 35 PM 


Akron, Canton & Wooster, 

Defiance, Garrett, saci | 

etta, Wheeling, Wash- 2:25 P M|ftII:00 AM 
ington, D. C., and ema 

GG cecccocnsmnssctcssemeesccnsssvcee 

“}Daily ex pt Sunday. *Daily. Pullman’s Pal- 
ace Vestibule sleeping cars between Cleve- 
land and Chicago. 
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The Fairbanks-Morse Gas and Gasoline Engines 
possess the same standard of excellence as the Fairbanks 
Scales. We also manufacture Steam Pumps, Tanks, 


Wind Mills, Clutch Pulleys, etc. 
Electric Lighting and Water Works Plants for factor 


ies and residences a specialty. 


FAIRBANKS, MORSE & CO, 109 Water St,, Cleveland, 0. 
The Creat Coal Saver ad Producer of Dry Steam. | 


2 THE HAZELTON OR PORGUPINE BOILER. 














THE PIONEER VERTICAL WATER-TUBE BOILER 
. OF THE WORLD. 


16 Years’ Unequalled Record for Economy, Safety and Durability. 


No Explosions or Accidents of Any Kind. 





CORRESPONDENCE SOLICITED. 


THE MAZELTON BOILER CO., 


SOLE PROPRIETORS AND MANUFACTURERS 


Telephone 1229, 18th St. N.Y. GENERAL OFFICE: 


‘pails, soy 6716 East 13th St., NEW YORK, U. S. A. 





Cable Address, 

















OLDS Gi NGINE 


THE ENGINE that built a ‘0,0 
( No gears or levers, 
BECAUSE simplest carburetor, 
( onderful Economy, 


KNOW the REQUIREMENTS of a Gas Engine. 
OLDS & SON ENCINE WORKS, LANSINC, MICH. 


|THE “BRIGHTON” 


| Gas AND GASOLINE ENGINES 


ARE STRICTLY HIGH GRADE. ae 





) square ft. addition last year. 











CLAIMS. 


RELIABILITY, 
DURABILITY, 
SIMPLICITY, 
ECONOMY. 








' 
Send for Catalogue | 


VERTICAL TyPpE.—\% to 


3*@ actual h. p 


Manufactured by 


PIERCE-CROUCH ENGINE 
NEW BRIGHTON, PA. 


WESTINGHOUSE, CHURCH, KERR & CO, 


EW GiWwEE rs. 





CO., 


HORIZONTAL TYPt 5 to 


5° actual h. p. 











STEAM ENGINES. STEAM LOOPS. 
COMPLETE STEAM PLANTS. COMPLETE ELECTRICAL PLANTS. 
REFRIGERATING MACHINERY. 

COMPLETE ICE PLANTS. 
MECHANICAL STOKERS. MECHANICAL DRAFT. 
COMPLETE BOILER PLANTS. COMPLETE ECONOMIZER PLANTS, 


NEW YORK 
26 Cortlandt Street. 


BOSTON. 
53 State Street. 


PITTSBURG. 
Westinghouse Bldg. 


CHICAGO. 
171 La Salle Street. 
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The ABC of Iron 


A book for foundrymen. It is 


issued in cloth binding, and gives 


much valuable matter on how to 


reduce cost of mixtures, and on 


grading and numbering of pig iron. 


CHAPTER HEADINGS Iron— What 


18 


it? Pig Iron. Constituents of Iron. 
Numbering of Pig Iron. Grading of Iron 
How to reduce cost of mixture. Steel. 
Physical Defined, 


Statistics. 


Properties of Metals 


Early History and Manufact- 


ure of Iron. 


FORMER PRICE, $2.00 


NOW $1.00. 


ORDER OF 


THE IRON TRADE REVIEW CO., 


27 Vincent St., CLEVELAND. 





-“@ War 














4 
72 ve 








The COAST LINE to MACKINAC 


—>-+ TAKE THE +i 


TO 





MACKINAC 
DETROIT 
PETOSKEY 
CHICAGO 


2 New Steel Passenger Steamers 


The Greatest Perfection a in Boe? 
Construction — Luxurious ui , Artistic 
Furnishing, Decoration and Efticie cheat Service, 
insuring t e highest degree of 
COFIFORT, SPEED AND SAFETY. 


Four Tries per Weex Between 


Toledo, Detroit # Mackinac 


PETOSKEY, “THE S00," MARQUETTE, 
AND DULUTH 
LOW RATES to Picturesque Mackinac and 
Return, including [Meals and Berths. Prom 
a $18; from Tolede, $15; from Detroit, 
13.50 
EVERY EVENING 


Between Detroit and Cleveland 


Connecting at Cleveland with Earliest Trains 
for all points East, South and Southwest and at 
Detroit for all points North and Northwest 
Sunday Trips June, July, August and September Only. 

EVERY DAY BETWEEN 


Cleveland, Put-in-Bay g Toledo 


Send for Illustrated Pamphiet. Address 
A. A. SCHANTZ, @. &. a, DETROIT, MICH. 


The Detroit and Cleveland Steam Hav. Go 
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THE BUCYRUS COMPANY, 


SOUTH MILWAUKEE, WISCONSIN. 
DREDGES, STEAM SHOVELS, EXCAVATING MACHINERY, 


STEAM AND ELECTRIC OVERHEAD AND LOCOMOTIVE CRANES, 


CENTRIFUGAL PUMPS, WITH SIMPLE, COMPOUND OR TRIPLE EXPANSION ENGINES, 
PILE DRIVERS, WRECKING CARS, PLACER MINING MACHINES. 


SAND CONVEYORS FOR FOUNDRIES! 




















CONVEYOR OF WESTINGHOUSE AIR BRAKE CO., WILMERDING, PA 


ELEVATING AND CONVEYING MACHINERY 


INSTALLED COMPLETE. 


LABOR SAVINC DEVICES OF ALL KINDS. 


HEYLS& PATTERSON 


Office No. 108 Market St.. PITTSBURG, PA. 
LONG DISTANCE TELEPHONE 746. 





GENERAL ELECTRIC COMPANY 


Electrical Apparatus 
FOR THE ECONOMICAL OPERATION OF 


Iron and Steel Mills, Engine Shops, Factories of all kinds, Mines, etc. 


WATER-POWERS UTILIZED. 


ESTIMATES AND PRICES ON APPLICATION. 


Main Office, SCHENECTADY, N. Y. 
Sales Offices in all large Cities in United States. Foreign Department, 44 Broad Street, New York 


THE HOOVEN. OWENS & RENTSCHLER CO., Hamilton, O. 


Hamilton Corliss Engines 











Engines for Rolling Mills, 
Electric Railways and 
Electric Light. 








Engines of all Sizes and 
for all purposes. 








46 South Canal St., Carcaco. 

39 and 41 Cortlandt St.. New Yorx. 

Lewis Block, PITTSBURGH, Pa. 

Room A, Laclede Building, St. Louis, Mo. 

Cc C. MOORE & CO., SAN FRANCISCO, CAL. 
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MECHANICAL DRAFT 


INDUCED OR FORCED. 


When properly installed and using cheap fuels great saving can 












be made in Fuel Bills. 
Has the advantage of close regulation as well as the greatest 
variation in draft when called for. 


We plan and install 


complete plants with 


Sturtevant 


SPECIAL 


Steam Fans 








Se SFESTURTEVANT CO 


x 


TYPICAL PLANT FOR FORCED DRAFT. 


B. F. STURTEVANT CO.., Works: BOSTON, MASS. 


WAREROOMS: 34 Oliver St., Boston, Mass. 75 Queen Victoria St., London, E. C., Eng. 
13 Liberty St., New York, N. Y. 21 W. Nile St., Clasgow, Scotland. 
16 South Canal St., Chicago, Ill. 87 Zimmerstrasse, Berlin, Germany. 
135 North Third St., Philadelphia, Pa. 2 Kunegshoimstore, Stockhoim, Sweden. 








The 


Kellogg Weldless 
een Tube Co., 


Seamless 
Steel Tubes, Findlay, O. 


For Hydraulic Tubes, Jacks, Presses and 
Hoists, Lathe Spindles, Bicycle Hub Stock Our tubes are hot drawn, without weld or seam ; from 
Projectiles, Hollow Shafting,Shells for Carbonic the best quality of steel, in lengths from 8 to 25 feet, 
Acid and other Gases, Piston and \ alve Rods, and of any degree of hardness, from .08 to .60 carbon 
Axles, Bolts and Columns, Working Barrels, one . : 

’ , ee ' —They are equal in every respect, except finish, to 
Roller Bearings, Bushings, Couplings, Boiler 
Tubes and other purposes where cold drawn tubes and are offered at a much lower 

price. 


Strength, Uniformity For special work, requiring extremely low sulphur 
and Durability and phosphorus, we are prepared to guarantee a 


ARE REQUIRED maximum of 


The following Sales Agencies .020 SULPHUR and .015 PHOSPHORUS. 


will be pleased to supply any 
additional information that 
may be desired, viz: 


Kellogg Weldiless Tube Co., Kellogg Weldiess Tube Co., 

45 Milk Street, Boston. New York City. 
Wm. J. Haines & Co., M. T. Miles & Son, 

906 Filbert Street, Philadelphia 317 and 318 Western Union Bldg., Chicago 
Henry L. Coe, Cc. R. Talbot & Co., 


727 Garfield Bldg., Cleveland. 9 and 1o Wiggins Blk., Cincinnati. 
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SHEET METALS & MERCHANT BARS. 





ANGLES, Tin and Terne Plates, HEXAGONS, 
TEES, Black and Galvanized Sheets, CHANNELS, 
RAILS, Corrugated, Painted and Other Forms Roofing, SPECIAL SHAPES. 


TNA STANDARD IRON & STEEL CoO. &RIDGEPORT, 





STRIKES THE CENTER BECAUSE NOTHING BUT THE BEST MATERIAL IS USED) 
~. “HONESTY IS THE BEST POLICY.” TO MAKE GOOD CAST- THE BOURNE-FULLER C0 
INGS, USE THE BEST IRONS. 


BLINTON AND HECTOR Pig and Bar tron, 














Inspected Foundry Irons CLEVELAND, . OHIO. ' 
FOR 
SOFTNESS, STRENGTH, FLUIDITY, UNIFORMITY. ‘Oglebay, Norton & Co., 
MANUFACTURED BY | LAKE SUPERIOR IRON ORES. 
CLINTON IRON & STEEL CO. Th 5 aad ' 
FURNACES: Pittsburgh, Pa. NEW YORK OFFICE: No. 15 Cortlandt st.| /%@ Spanish-American Iron Co., 





Santiago, Cuba. 


CAM BRIA STEEL. CLEVELAND. PHILADELPHIA. 


Stee! Rails, Blooms, Billets, Beams, Bars, Axles, Angles, | M A, HANNA & f), 
Channels, Castings, Forgings, Zee Bars, Car- 
Channels, Locomotive, Car and 

















Structural Steels, etc. we 
CAMBRIA IRON COMPANY, S. W. Cor. 15th and Market Sts., opp. Penna. R. R. ia 
Philadelphia; Chicago office, Western Union Building; New York office, (for Rails | IRON ORE, 


and Axles), 33 Wall St.; Cleveland office,Bourne, Fuller & Co; Detroit office, Newberry | 


Bldg.; Toledo office, The Nasby, No. 401; Cincinnati office, cor. Elm and Pearl Sts. PIG IRON AND COAL. 


Works at Johnstown, Pa. ea & 


GAUTIER STEEL DEPARTMENT OF CAMBRIA IRON CO.., | 
JOHNSTOWN, PA. | CLEVELAND, OHIO. 


MERCHANT BAR STEEL: [Including Tire, Toe Calk, Machinery, Carriage Spring, Rail- 
road Spring, Hoe, Rake, Fork, etc. | 


ACRICULTURAL STEEL AND SHAPES: Finger Bars, Knife Backs, Rake Teeth,|/p~ 4 BATES, M. M. DRAKE, J. H. BARTOW 
Bundle Carrier Teeth, Tedder Forks and Springs, Spring Harrow Teeth, Harrow (Drag) Teeth, Buffalo. 


Seat Springs, etc. 


PLOW STEEL: Fiat and Finished Plow Shapes, Digger Blades, Slabs (Penn and Pernot), 
Hammered Lay, Rolled Lay, etc. | DRAKE, BATES Wl 60. 





























Cold Rolled Stee! Shafting. Steel Harrow Discs. Cambria Link Barb Wire 
102 Chambers St. Sti Phila, Bourse: 209 Western Union Bldg. aulanta Omce IRON ORES. 
CLEVELAND ROLLINC MILL CO., "=: 
"9 | CINCINNATI, } | Bessemer. 
CLEVELAND, - OHIO, | ROBERTS, 
—— MANUFACTURERS OF—— | HALE,—Non- Bessemer. 


BESSEMER AND OPEN-HEARTH STEEL, 


Blooms, Billets, and Slabs, Stcel Rails, Steel Beams, Channels and Angles. Steel Forgings, Ba: ildi 
Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steel Plates, Wade Building, CLEVELAND, 0. 
Galvanized and Black Sheet [ron and Steel Corrugated Iron Roofing 








J. WESLEY PULLMAN 
No. 238 South Third St., PHILADELPHIA 
Lake Superior Ores. Warwick Pig Iron. 
NEW JERSEY 4ND NEW YORK 
MAGNETIC ORES 











TILDEN IRON MINING COMPANY, 
ASHLAND IRON MINING COMPANY, 
AURORA IRON MINING COMPANY, 














Iron mines at Bessemer and Ironwood 
Gogebic County, Michigan 
| EXCLUSIVELY, FOR ALL PURPOSES, CHARLES F. RAND, President, 
} —_— No. 1 Broadway, NEW YORK, U.S.A 
: 
| . ° 
LAKE SUPERIOR CONSOLIDATED IRON MINES. Spanish-American Iron Company, 
Iron Mines near Santiago de Cuba, 
HIGH GRADE MISSABE BESSEMER ORES | istana of cuba 
FROM THE Annual Capacity 300,000 tons. 
ADAMS MINE, for sale by TOD, STAMBAUGH & CO., Agts., Cleveland, O. Iron Ores for export to all countries 
FaeM Tas Cable Address, | CHARLES F, RAND, President, 
BURT, HULL and RUST MINES forsale by OGLEBAY, NORTON & CO. |_“ Daiquiri,” No. 1 Broadway, New York, 
Agts., Cleveland 0. New York. U.S.A. 
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TC = 7 FOR SALE. 
ee 5 een 2p 


Established over a Century ago.  Gatbe hat SHE voeiad D, ENGL i capacity, span 45 ft.6in. In first-class condition 
CHIEF AMERICAN OFFICE, ot JOHN ST., NEW YORK. 
WM. JESSOP & SONS, Limited. THE WESTINGHOUSE MACHINE COMPANY 


“ Medal—World’s Columbian Exposition, 1893.” 
All sizes carried in stock by The W. Bingham Co., Cleveland. Ohio 


rae PST TsSsHelUuURG Toor. STE. CO. 





PITTSBURGH, PA 





Makes by their Damascus Process, HIGH GRADE TOOL STEEL for all purposes—Superior in quality and lowerin price than any other. Tensi! 
Strength of Chisel Steel 117,100 lbs. per square inch. Tensil Strength of Lathe Steel 179,600 Ibs. per square inch, Guaranteed to hold its Cutting edge 
longer than any other steel. Send usa trial order and be convinced Office, 512 Smithfield St, PITTSBURG, PA. 





| By the une of thin machine, wire In atealgntoned ARE YOU “OOKING 2 = — a? 
: CUT AT THE RATE OF FOR A CHANGE IN LOCATION? EARLE GC. BACON, 


If you are not satisfied with your present site ENCINEER, 
| or if you are not doing quite as well as you would | 
like to, why not consider the advantages of a | Havemeyer Building, New York, 


location on the Illinois Central R. R. or the Yazoo | 
Mississippi Valley R. R.? These roads run | WOoRES:. 


FEET PER M | N UTE, Sopelt, titacls, tndines, Mamseeny, Tommensre | Ferrel Foundry & Machine Co. and Pacific Iron Works 
Mississippi and Louisiana, and possess ON’S 
FINE SITES FOR NEW MILLS, BAC 
BEST OF FREIGHT FACILITIES, HOISTING ENGINES 
CLOSE PROXIMITY TO For Every Possible Duty. 


COAL FIELDS AND DISTRIBUTING CENTERS M/ME CARS, SKIPS and MINE EQUIPMENT. 


AND 











INTELLIGENT HELP OF ALL KINDS, . “FARREL’S” (Blake (Blake Pattern) 
ae | MANY KINDS OF RAW MATERIAL. ORE AND ROCK ORUSHERS 
Aatemnatie Se Seeoeting ane For full information, write the undersigned for anpD 


Cutting Machine. f th hlet entitled 

direct from the coil, from one (1) inch up to any os atin stasis ena ; R 0 

desired length. Prices range from $135.00 up. | 100 Cities HICH SPEED OR GEARE 

Write for catalogue, information, ete., wales and Towns WANTING INDUSTRIES 

samples of wire used. white with a ae . 4 COMPLETE HOISTING. CRUSHING AND MINING PLARTS OUR SPECIALTY 

is wi give you e population ci an 

J oO be N ADT & SO N, ' county debt, death rate, assessed valuation of FOB OVER 20 TEARS. AND IR USE 8 ALL PRATS OF THE WORLD 
property, tax rate, annual shipments, raw ma- Send tor ou © letely J Catalog 
terials, industries desired, etc. 


F.B. Shuster, Prop. To sound industries, which will bear investiga- 
tion, substantial inducements will be given by 


NEW HAVEN, CONN. many of the places on the lines of the Lilinois 

BUILDERS OF Central R.R., which is the only 1oad under one 
' management running through from the North 
Roll and Rotary Wire-Straighteners, Automatic | Western States to the Gulf of Mexico. GEO. C. 

Wire-Straightening and Cutting Machinery, Rivet-| POWER, Industrial Commissioner I. C. R. R 
ing Machines, Special Automatic Machinery, Etc. | Co., 506 Central Station, Chicago. I-2-’94 

THE TURNER, VAUGHN & TAYLOR CO, 

) ' | 


Cuyahoga Falls, Ohio, U. S. A. Oller, Steel and Special Chains 


MACHINERY eet 
FOR CHAIN AND WIRE FACTORIES. ELEVATING 


wo CONVEYING 
MACHINERY 




















— 


| 









= 
Chain Hammer. 


-_. 








FOR LEASE. W.H. BOSWORTH, 


i ilros ss Ave 
Phrinrvirsaasprnesins geo. yy Sat PERRY-PAYNE BUILDING, 
or manufacturing store s. s . 
] ) 
and time liberal. Telephone 2451, CLEVELAND ow. | POR HANDLING MATERIAL OF ALL KINDS. 


POWER TRANSMISSION 
MACHINERY. 


mn. Fe BOWLER, Sales Agent for Ohio for | 


14 Winter St., CLEVELAND. 0. ATLAS ENGINE WORKS 


INDIANAPOLIS, INDIANA. 


Estimates given on ENGINES, BOILERS, 
PUMPS, etc. 


Correspondence Solicited 





COAL MINING MACHINERY. 


Wire Cable 
Conveyors. 


For lone and 
sbort distance 
conveying 





When yuu write to firms ad- 








vertised in our columns, please 


mention the fact that you took FO fe SA L E. THE JEFFREY MFG. co. 163 Washington St 














their address from our paper. | HEAVY ROLLING MILL ENGINES. : Columbus, Ohio. Send for Catalogue. 
| They will thank you for it. One 40x 48 vertical Wetherill-Corliss engine with 
| flywheel. One 28x48 blooming mill engine with 
extra crank shaftand gears. Five Berryman heat 
ers from 500 horse-power to 1500 horse-power WM. B. PHI PS, Ph. ). 
F. R. DRAVO & CO. LL 
812 Lewis Block PITTSBURG, P 





Consulting Chemist and Engineer, 
311 Chalifoux Bide., P.O. Box 346, 


TRUSTEE’S SALE. | 
| Irondale Furnace Property, | FOR SALE. 


On + hatte Ponty pai acres of |! Lever Punch, 1 Eleven-inch Shear Crimper 
- , ao niles ; 1 Ten-inch Rolling Mill Shear. Allin good order BIRMINGHAM, ALABAMA, 


coal andiron ore lands, three miles of broad 
gauge railroad connecting with B.& O. R R., 
coal mines, coke ovens, ore mine, modern fur: BERTSCH & co Will examine mining property of all kinds, and 
nace, etc. For further particulars, address “9 
c.R DURBIN Trustee report on coal washing, recovery of waste prod 
° ° ’ ’ s . 
GRAFTON, W. VA Cambridge City, Ind. | ucts, and new processes. 


3 Boiler Rolls, 2 Sheet iron Rolls, 2 Lever Shears 











36 THE IRON TRADE REVIEW. 





[July 15, 1897 








BUYERS’ DIRECTORY OF IRON AN 


D STEEL TRADES. 











Air Compressors— 


Rand Drill Co., Chicago, Il. 

The Lane & Bodley Co., Cincinnati, O. 

The Norwalk Iron Works Co., So. Norwalk, Ct. 
Clayton Air Compressor Works, New York. 


Air Lift Pumps— 
Clayton Air Compressor Works, New York. 


Agee tea! he ts— P 
ickmat acKenzie, Chicag6, Ill. 
F. A. Emmerton, Cleveland, O 
O. Textor, Cleveland, O 
. Robert W. Hunt & Co., Chicago, Ill. 
Wellman Seaver Engineering Co., Cleveland, O. 
Wm. B. Phillips, Birmingham, Ala. 
Anti-Friction Metai— 
C..H, Besly & Co., Chicago, Ill. 
North American Metaline Co., Long Island 
City, N. Y. 
Magnolia Metal Co., New York City, N: Y. 
Babbitt Metai— 
Cc. H. Besly & Co., Chicago, Ill. 
Ball Bearings— 
Ball Bearing Co., Boston, Mass. 
Bar Iron and Steel— 
Aitna-Standard Iron & Steel Co., Bridgeport, O. 
Bourne-Fuller Co., Cleveland, O. 


Belting— 
Cc. H. Besly & Co., Chicago, I1l. 
Schultz Belting Co., St Louis, Mo. 

Biacksmith and Uarriage supplies— 

Cc. H. Besly & Co., Chicago, I1l. 
Blowers— 
B. F. Sturtevant Co., Boston, Mass. 
Blast Furnace Supplies— 
Enterprise Boiler Co., Youngstown, O. 
Meehan Boiler & Construction Co., Lowellville, 

Ohio. 

oilers and Boiler Attachmentsa— 

Wm. B. Pollock & Co., Youngstown, 0 

Cahall Sales Department, Pittsburg, Pa. 
Enterprise Boiler Co., Youngstown, O. 

The Edward P. Allis Co., Milwaukee, Wis. 

The Hooven, Owens & Rentschler Co. 

Fulton Steam Boiler Wks. & Fdy., Richmond 

Ind. 

The Hazelton Boiler Co., New York. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Harrison Safety Boiler Works, Philadelphia. 
Lane & Bodley Co., Cincinnati, O. 

Almy Water Tube Boiler Co., Providence, R I. 
Westinghouse, Church, Kerr & Co., New York 

City. 

Sechan Boiler & Construction Co., Lowellville, 

Ohio. 

ssoiler Covering— 

C. H. Besly & Co., Chicago, I1l. 

Boiler Fronts and Fittings— 

The Lane & Bodley Co., Cincinnati, O. 


Boiler Tubes— 
S. Fix Sons, Cleveland. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Bolts and Nuts— 
Upson Nut Co., Cleveland, O. 
W. H. Bosworth, Cleveland, O. 
Koring and Turning Mill»— 
H. Bickford, Lakeport, N. H. 
Bras« Castings— 
Lorain Foundry Co., Lorain, O. 
Nolte Brass Co., Springfield, O. i 
The Lunkenheimer Co., Cincinnati, O. 
Brass Work (Special Fin:ished)— 
Nolte Brass Co., Springfield, O. ’ 
The Lunkenheimer Co., Cincinnati, O. 
Brass and Iron Fittine-— 
W. H. Bosworth, Cleveland, O. 
The Lunkenheimer Co., Cincinnati, O. 


Bridges— 
Shiffler Bridge Co., Pittsburg. 

Building» (Steel Frame.)— 
Shiffler Bridge Co., Pittsburg. 


Carbon Points— 

Jeffrey Mfg. Co., Columbus, O. 
Castings— 

Lorain Foundry Co., Lorain, O. 
Castines (Brass)— 

Nolte Brass Co., Springfield, O. 

Lorain Foundry Co.. Lorain, O. 

The Lunkenheimer Co., Cincinnati, O. 
Chain Hoists— 

Moore Mfg. Co.. Milwaukee, Wis. 

Reading Crane & Hoist Works, Reading, Pa. 


Chain Machinery— 


Turner, Vaughn & Taylor Co., Cuyahoga Falls, | 


Ohio. 
Chain Belting— 

Jeffrey Mfg. Co., Columbus, O., 
Chem ists— 

Dickman & MacKenzie, Chicago, I11. 

F. A. Emmerton, Cleveland, O. 

O. Textor, Cleveland, O. 

Robert W. Hunt & Co., Chicago, Il. 

Wm. B. Phillips, Birmingbam, Ala. 
Chilled and sana Rolls— 

The Lloyd-Booth Co., Youngstown, O 

Wm. Tod & Co , Youngstown, O 

Lorain Foundry Co., Lorain, O. 

Seaman, Sleeth Co., Pittsburg, Pa. 
Coal and Coke— 

W.H Bosworth, Cleveland, O. 

Forster, Waterbury & Co., Chicago, Ill. 

Cc. K. Pittman, Chicago, Il. 

Pickands, Brown & Co., Chicago, Il. 
Coal Mining Machinery— 

Jeffrey Mfg. Co., Columbus, O. 
Conveyors— 

Jeffrey Mfg. Co., Columbus,O. 

Heyl & Patterson, Pittsburg, Pa 
Compressed Air Shop Tools— 

Clayton Air Compressor Works, New York City 

Rand Drill Co., Chicago, I11. 

Norwalk Iron Wks. Co., South Norwalk, Conn. 
Corrugated Iron— 

Sykes Iron & Steel Roofing Co., Niles, O. 


Berger Mfg. Co., Canton, O. 
4itna-Standard Iron & Steel Co., Bridgeport, O. 


Coke and Fire Brick— 
W. H. Bosworth, Cleveland, O. 
Cranes and Derrick»— 
Wm. Tod & Co.. Youngstown, 0 
Marion Steam Shovel Co., Marion, O. 
Edwin Harrington. Son & Co.. Philadelphia 
Moore Mfg. Co., Milwaukee, Wis. 


Reading Crane & Hoist Works, Reading, Pa. 
Case Mfg. Co., Columbus, O. 


Dies— 

Toledo Machine & Tool Co., Toledo, O 
Double Spindle Lathes— 

Dietz. Schumacher & Boye, Cincinnati, O. 


Drills— 
Dietz, Schumacher & Boye, Cincinnati, O. 
Drill Presses— 
logpe & Shipley Machine Tool Co., Cincinnati. 
C.H. Besly & Co., Chicago, Ill. 
U. Baird Machinery Co., Pittsburg, Pa. 
Edwin Harrington, Son & Co., Philadelphia. 
Orop Presses— 
Toledo Tool & Machine Co., Toledo, O. 
Bertsch & Co., Cambridge City, Ind. 
C. H. Besly & Co., Chicago, Ti. 


Dry Kilns— 
B. F. Sturtevant Co., Boston. 


Dynamos— 
restingtnanee Electric & Mfg. Co., Pitts 
General Electric Co., Schenectady, N. Y. 
Westinghouse, Church, Kerr & Co., New York 

City. 


Jeffrey Mfg. Co., Columbus, O. 


Kave Troughs and Conductors— 
Berger Mfg. Co., Canton, O. 


Electrical Supplies— 


Westingheuse Electric & Mfg. Co, Pitts urg 
General Electric Co., Schenectady, N. Y. 

Westinghouse, Church, Kerr & Co., New York 
City. 

Card Electric Co., Mansfield, O. 

Automatic Circuit Breaker Co., Newaygo, Mich 








Elevators— 
The Lane & Bodley Co., Cincinnati, O. 
Elevating and Conveying Machinery— 
Heyl & Patterson, Pittsburg, Pa. 
Jeffrey Mfg. Co., Columbus, O. 
EKmery and Corundum Wheels— 
J. Wendell Cole, Columbus and Chicago. 
Diamond Machine Co., Providence, R. I. 


Emery Wheel Machinery— 
J. ~— Cole, M. E., Columbus, O., or Chi- 
cago, Il. 
. H. Besly & Co., Chicago, Il. 
Diamond Machine Co., Providence, R. I. 


Engineers and Contractors— 
Robert W. Hunt & Co., Chicago, II. 


Edward E. Erikson, Pittsburg, Pa. 





Heyl & Patterson, Pittsburg, Pa 


Meehan Boiler & Construction Co., Lowellville, 


Ohio. 

Engineers’ Supplies— 
C. H. Besly & Co., Chicago, /1l. 
Tenkins Bros., New York City 
The Lunkenheimer Co., Cincinnati, O 


Engravers and Electrotypers— 
Cleveland Electrotype Co., Cleveland, O. 
Central Electrotype & Engraving Co., Cleveland, 


0 


Engines (Gasa)— 
The Prouty Co., Chicago, Ill. 
Charter Gas Engine Co., Sterling, Il. 
Pierce-Crouch Engine Co., New Brighton, Pa 
| P. F. Olds & Son, Lansing, Mich. 
Fairbanks, Morse & Co, Cleveland, 0. 





Engine Packing— 
C. H. Besly & Co., Chicago, Ill. 


Engines (Steam)— 
Wm. Tod & Co., Youngstown, O 
| B. F. Sturtevant Co., Boston, Mass. 
The Edward P. Allis Co,, Milwaukee, Wis. 
The Hooven, Owens & Rentschler Co. 
| 


Lane & Bodley Co. Cincinnati, O. 
| Westinghouse, Church, Kerr & Co., New York 
City. 
W. H. Bosworth, Cleveland, O. 
Exhaust Heating Apparatus— 
B. F. Sturtevant Co., Boston, Mass. 


| 
Fans— 

B. F. Sturtevant Co., Boston, Mass. 
| W. H. Bosworth, Cleveland, O 


Feed Water Heaters and Purifiers— 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O 
Harrison Safety Boiler Works, Philadelphia, Pa. 


| Files, Makers of— 
C. H. Besly & Co., Chicago, Ill. 


| Fire Brick ard Clay— 

| J. V. Rose, Sharon, Pa. 

Union Mining Co., Mt. Sa , Md. 

| Reese, Hammond & Co., Bolivar, Pa. 

| Clearfield Fire Brick Co., Clearfield, Pa 
Dover Fire Brick Co., Cleveland. 
F. B. Stevens, Detroit, Mich 
Stuart Fire Brick Co., Pittsburg, Pa. 


Fire Proof eres 


Cc. H. Besly & Co., Chicago, Ill. 


Wellman-Seaver Engineering Co., Cleveland, O. 


Wellman Seaver Engineering Co., Cleveland, O. 


Westinghouse, Church, Kerr & Co., Pittsburg 
Pa | 


Foot and Pewer Lathes— 
| Lodge & Shipley Machine Tool Co., Cincinnati 


FYoundries— 
| Coshocton Fdy. Co., Coshocton, O. 
Wm. Tod & Co.. Youngstown. VU. 
Lorain Foundry Co.. Lorain. O. 
| Seaman, Sleeth Co., Pittsburg, Pa. 
The Lane & Bodley Co., Cincinnati, O. 
Hooven, Owens & Rentschler Co., Hamilton, O 
, ne Steam Boiler Wks. & Fdy., Richmond 
nd. 
W. A. Jones Foundry Co., Chicago. 
Jeffrey Mfg. Co., Columbus. O. 
| Foundry Supplies— 


Clearfield Fire Brick Co., Clearfield, Pa. 
| Stuart Fire Brick Co., Pittsburg, Pa. 
F. B. Stevens, Detroit, Mich. 


The Ohio Sand Co.. Conneaut, O. 
Jackson Sand Mining Co., Jackson, O. 
| Forgings— 
Cleveland City Forge & Iron Co., Cleveland. 
Friction Metal— 
Magnolia Metal Co., New York City, N. Y. 


| 


| Furnaces— 
Brightman Furnace Co., Cleveland, O. 
Playford Stoker Co., Cleveland, O. 


Furnace Linings— 
Union Mining Co., Mt. Savage, Md. 


| Fuel Oil Burners— 
W. S. Rockwell & Co., New York City. 


| Galvanizers— 
| Cleveland Galvanizing Works, Cleveland, O 
| A®tna-Standard Iron & Steel Co., Bridgeport, O 


| Gear Cutting— 
The R. D. Nuttall Co., Allegheny, Pa. 


Grindstones— 
| C. H. Besly & Co., Chicago, Il. 


| Graphite Paint— 
Jos. Dixon Crucible Co., Jersey City N. J., 


Gray Iron Castings— 
W.A. Jones Foundry Co., Chicago, Il. 
The Lane & Bodley Co., Cincinnati, O 
Hammers— 
| Wm. H. Wood, Media, Pa. 
| Hangers— 
Coshocton Fdy. Co., Coshocton, O. 
| Hoista— 
Edwin Harrington Son & Co., Philadelphia. 
Moore Mfg. Co. Milwaukee, Wis. 
| Reading Crane & Hoist Works, Reading, Pa. 
The Lane & Bodley Co., Cincinnati, O 
| Heaters and Puritiers— 
Harrison Safety Boiler Works, Philadelphia. 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 


Heating and Ventilating Apparatus— 
B. F. Sturtevant Co., Boston. 


Heavy Hardware— 
Cc. H. Besly & Co., Chicago, Ill. 
Hoisting Engines— 
The Edward P. Allis Co., Milwaukee, Wis. 
Karle C. Bacon, New York City. 
The Lane & Bodley Co., Cincinnati, O. 
| Hoisting Machinery— 
Link-Belt Machinery Co., Chicago, Ill. 
Reading Crane & Hoist Works, Reading, Pa 
Jeffrey Mfg. Co., Columbus, O 
| The Lane & Bodley Co., Cincinnati, O 
| Case Mfg. Co., Columbus, O 
| Hydraulic Machinery— 
Stilwell- Bierce & Smith-Vaile Co., Dayton, O. 
Wm. H Wood, Media, Pa. 


| Ingot Molds— 
Lorain Foundry Co., Lorain, O. 


Injectors— 

C. H. Besly & Co., Chicago. I1!. 

The Lunkenheimer Co., Cincinnati, O. 
Insurance Companica— 

Hartford Steam Boiler I. & I. Co., Hartford, Ct 


Iron Buildings— 
Shiffier Bridge Co., Pittsburg, Pa. 


Iron Nails and Steel— 


Bethlehem Iron Co., South Bethlehem, Pa. 
| C. H. Besly & Co., Chicago, Ill. 
Cambria Iron Co., Johnstown, Pa. 


Iron and Steel Roofing— 
Sykes Iron & Steel Roofing Co., Niles, O. 
Berger Mfg. Co., Canton, O. 
#itna-Standard Iron & Steel Co., Bridgeport, O 


Iron Ore— 

Lake Superior Consolidated Iron Mines, New 
York City, N. Y. 

Ogiebay, Norton & Co., Cleveland 

J. Wesley Pullman Philadelphia Pa. 

Pickands, Brown & Co., Chicago, Ill. 

M. A. Hanna & Co., Cleveland, O. 

Drake, Bates & Co., Cleveland, O. 

Chas. F. Rand. Prest., New York City. 


Iron Working Tools— 
Toledo Machine & Tool Co., Toledo, O. 
H. Bickford, Lakeport, N. 
Lodge & Shipley Machine Tool Co., Cincinnati, 
Cc. H. Besly & Co., Chicago, Il. 
John Adt & Son, New Haven, Conn. 
Diamond Machine Co., Providence, R. I. 
U. Baird Machinery Co., Pittsburg, Pa. 
Fdwin Harrington Son & Co.. Ph adelphia 
Dietz, Schumacher & Boye, Cincinnati, O 
Wm. Glader, Chicago, 11. 

Link Belting— 


The Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Machinery Co., Chicago, II. 
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WESTINGHOUSE ELECTRIC & MANUFACTURING 60. 


PITTSBURC, PA., 


The leading manufacturers of Electrical Apparatus for Electric Lighting, Power Transmission, and Electric Railway Plants. 





NEW YORK, 120 Bepaduen, 
BOSTON, ALO. No ullding, 
BUF ean he tne Guaranty Bullding. 
, 36-38 Colle 


e 
WESTINGHOUSE ELECTRIC COMPANY, Ltp. 


CHICAGO, New York Life —y =" 
PHILADELPHIA, Girard Buliding. 
it Westinghouse ullding. 
UIS. American Central Bullding. 
URTLAWTAY GA. Equitable Building. 


SAN FRANCISCO, Millis Building. 
SYRACUSE. N. Y., Bastable Building. 


TACOMA. WASH.. 102 S. 10thSt 
32 Victoria St.. LONDON, S.W., ENGLAND 


For Canada, address AHEARN & SOPER, OTTAWA, CAN. 





Lathes— 
Lodge & Shipley Machine Tool Co., Cincinnati 
U. Baird Machinery Co., Pittsbur, rf. Pa. 
Edwin Harrington, Son '& Co., Philadelphia. 
Diamond Machine Co., Providence, R.I 
Dietz, Schumacher & Boye, Cincinnati, oO. 
Wm. Glader, Chicago, I 


Lubricators— 
The Lunkenheimer Co., Cincinnati, O. 
Lubricating Boxes— 
Coshocton Fdy. Co., Coshocton, O. 
Machinists’ Tools and Supplies— 
H. Bickford, Lakeport, N. H. 
C. H. Besly & Co., Chicago, Ill. 
Diamond Machine Co., Providence, R. I. 
U. Baird Machine Co., Pittsburg, Pa. 
Bertsch & Co., Cam ridge City, In 
Lodge & Shipley Machine Too! Co., Cincinnati. 
Dietz, Schumacher & Boye, Cincinnati, oO. 
Wm. Glader, Chicago, I 
Machine Screws— 
C. H. Besly & Co., Chicago, Il. 


Machine Shops— 
Toledo Machine & Tool Co., Toledo, O 
The R. D. Nuttall Co., Allegheny, Pa. 
The Lane & Bodley Co., Cincinnati, O. 


Machinery and Tool Steel— 
W. H. Bosworth, Cleveland, O. 


Magnesia Covering— 
Cc. H. Besly & Co., Chicago, Ill. 


Manufactured Lron & Steel— 
Bourne-Fuller & Co., Cleveland, O. 
Cleveland Rolling Mill Co., Cleveland, O. 
Cambria Iron Co., Johnstown, Pa. 
Junction Iron & Steel Co., Mingo Junction, O. 
4itna-Standard Iron & Steel Co., Bridgeport, O. 


Metal Bearings— 
North American Metaline Co., 
City, N. Y. 


Metal Saws— 
Q. & C. Co., Chicago, Ill. 


Metal Stamping— 
Oliver P. Clay Co., Cleveland, O. 


Long Island 


Milling Machines— 
Lodge & Shipley Machine Tool Co., Cincinnati. 


Mining Machinery— 

Bucyrus Steam Shovel & &redge Co., South 
Milwaukee, Wis. 

C. H. Besly & Co., Chicago, I1l. 

The Edward P. Allis Co., Milwaukee, Wis. 

Earle C. Bacon, New York City. 

The Lane & Bodley Co., Cincinnati, O. 

Gates Iron Works, Chicago, Il. 

W. H. Bosworth, Cleveland, O. 

Jeffrey Mfg. Co., Columbus, O. 


Motors— 
Westinghouse, Church, Kerr & Co., New York 
City 
Westinghouse Electric & Mfg. Co., Pittsburg. 
General Electric Co., Schenectady, N.Y. 
Card Electric Co., Mansfield, oO. 


Molding Sand— 
Ohio Sand Co., Conneaut, O. 
Jackson Sand Mining Co., Jackson, O. 


Oilless Bearings— 
North American Metaline Co., Long Island, 
City, N. Y. 


Oil Burners— 
W. S. Rockwell & Co., New York City. 


Oil Cups— 
C. H. Besly & Co., Chicago, Il. 
Diamond Machine Co., Providence, R. I. 
The Lunkenheimer Co., Cincinnati, O. 


Oil Pumps— 
C. H. Besly & Co., Chicago, Il. 
The Lunkenheimer Co., Cincinnati. O 


Ore Crushers— 
The Edward P. Allis Co., Milwaukee, Wis. 
Gates Iron Works, Chicago, Ill. 
Jeffrey Mfg. Co., Columbus, O. 


Packing— 
C. H. Besly & Co., Chicago, Ill. 
Jenkins Bros., New Yor City. 


Paint— 
Iron Clad Paint Co., Cleveland. 
Jos. Dixon Crucible Co., Jersey City. N. J. 
Allen Anti-Rust Mfg. Co., Cincinnati, O. 


Pattern Works— 
Gobeille Pattern Co., Cleveland, O. 


Perforated Sheet Metal— 
Harrington & King Perforating Co., Chicago, II 
Aitchison Perforated Metal Co., Chi cago. 


Phosphor Bronze Castings— 
Nolte Brass Co., Springfield, O. 
Lorain Foundry Co., Lorain, oO. 





Pig Iron— 


Pickands, Brown & Co., Chicago, I11. 
Clinton Iron & Steel Co., Pittsburg. 
Porster. Waterburv & Co., Chicago, Il! 
W. H. Bosworth, Cleveland, O. 
Bourne-Fuller Co. Cleveland, O. 

J. Wesley Pullman Philadelphia Pa. 

M. A. Hanna & Co., Cleveland, O. 


Pipe Covering— 
C. H. Besly & Co., Chicago, I1!. 


Pipe 
W. H. Bosworth, Cleveland, O. 


Planers— 
Lodge & Shipley Machine Tool Co., Cincinnati. 
Uv. ird Machinery Co., Pittsburg, Pa. 
Plates— 
Enterprise Boiler Co., Youngstown, O. 


Plumbers’ and Gas Fitters’ Supplies— 
C. H. Besly & Co., Chicago, Ill 


Pneumatic Appliances— 
Clayton Air Compressor Works, New York. 


Polishing Machines— 
Diamond Machine Co., Providence, R. I. 


Portable Forges— 
C. H. Besly & Co., Chicago, Il. 
B. F. Sturtevant Co., Boston, Mass. 


Power Transmission Machinery— 
Turner, Vaughn & Taylor Co., Cuyahoga Falls, 
Ohio. 
effrey Mfg. Co., Columbus, O. 
he Lane & Bodley Co., Cincinnati, O. 


Presses— 
| armed Machine & Tool Co., Toledo, O. 
Bertsch & Co., Cambridge City, Ind. 
Cc. H. Besly & Co., Chicago, Il 


Pressure Reducing Valves- 
W. H. Bosworth, Cleveland, O. 


Pulleys— 
W. A. Jones Foundry Co., Chicago, Ill. 
The Lane & Bodley Co., Cincinnati, O. 


Pumps (Steam)— 

— Creek Steam Pump Co., Battle Creek, 
ch. 
Deming Co., Salem, O. 
The Edward P. Allis Co., Milwaukee, Wis. 
Henry R. Worthington, Brooklyn, N. Y. 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 
W. H. Bosworth, Cleveland, O. 


Pyrometers— 
Edward Brown, Philadelphia, Pa. 


Radial Drills— 
Dietz, Schumacher & Boye, Cincinnati, O. 


Railway Supplies— 
Cleveland City Forge & Iron Co., Cleveland. 


Riveting Machinery*- 
Wm. H. Wood, Media, Pa. 


Rock Drills— 
Rand Drill Co., Chicago, Ill. 


Roller Bearings— 
Ball Bearing Co., Boston, Mass. 


Rolling Mill Machinery— 
The Lloyd-Booth Co., Youngstown, O. 


Roofs— 
Shiffier Bridge Co., Pittsburg. 


Roofing Paint— 
Allen Anti-Rust Mfg. Co., Cincinnati, O. 


Sand and Chil! Rolls— 
The Loyd-Booth Co., Youngstown, O. 
Lorain Foundry Co., Lorain, O. 
Seaman, Sleeth Co., Pittsburg, Pa. 


sawse— 
Peter Gerlach & Co., Cleveland. 


Screens for Coal Ore, Etc. 


Robt. Aitchison Perforated Metal Co., Chicago. 


Harrington & King Perforating Co., Chicago. 
Jeffrey Mfg. Co., Columbus, O. 


Screws— 
C. H. Besly & Co., Chicago, Ill. 
Upson Nut Co., Cleveland, O 
Chicago Screw Co., Chicago, I11. 


Shafting— 
The Lane & Bodley Co., Cincinnati, O. 


Shearing and Punching Machinery— 
Bertsch & Co., Cambridge City, Ind. 
Toledo Machine & Tool Co., ‘oledo, O 
Wm. H. Wood, Media, Pa. 





Sheet Iron— 


Cleveland Rolling Mil! Co.. Cleveland. 
#tva-Stendserd Iron & Steel Co., Bridgeport, O. 


Special Machinery— 


Toledo Machine & Tool Co.. Toledo, O. 
Edwin Harrington Son & Co., Philadelphia 


Steam Boiler Inspectors — 


Hartford Steam Boiler Inspection & Insurance 
Co., Hartford, Conn. 
Steam Pipe and Boiler Covering— 
C. H. Besly & Co., Chicago I)! 
Steam Packing— 
C. H. Besly & Co., Chicago, Il}. 
Steam Shovels and Dredges— 


Bucyrus Steam Shovel & Dredge Co., Bucyrus, ') 
Marion Steam Shovel Co., Marion, O. 

Steam Specialties— 
C. H. Besly & Co., Chicago, Ill. 

Steel— 
Wm. Tessop & Sons, Ltd., New York, N. Vv 
Pittsburg Tool Steel Co., Pittsburg, Pa 


Steel Castings— 
Wm. Jessop & Sons, Lid., New York, N. ¥ 
The Sargent Co., Chicago, Il. 
W. H. Bosworth, Cleveland, O, 


Steel Rails, Blooms and Billets— 


Cleveland Rolling Mill Co., Cleveland 
Bethlehem Iron Co., South Bethlehem, 
Cambria Iron Co., Johnstown, Pa. 


Steel Stamps and Stencils— 
J. H. Fleharty & Co., Cleveland. 


Stokers— 


Playford Stoker Co., Cleveland, O. 

Brightman Furnace Co., Cleveland, O. 

Westinghouse, Church, Kerr & Co., New York 
City 


Tan ks— 
Enterprise Roiler Co.. Youngstown, 0 
Meehan Boiler & Construction Co., Lowellville 


Ohio 


Tinning Machinery — 
W. H. Bosworth, Cleveland, O. 
The Lloyd-Booth Co., Youngstown, O. 
Tin Plate— 
Aitna-Standard Iron & Steel Co., Bridgeport, O 


Tin and Terne Plates— 
B. P. Crane & Co., Chicago, Il 


Tool Steel— 
Wm. Jessop & Sons, Ltd., New York, N. y. 
C. H. Besly & Co., Chicago. Il. 
Pittsburg Tool Steel Co., Pittsburg, Pa 


Transmission Machinery— 


Link-Belt Machinery Co., Chicago, Il. 
The Lane & Bodley Co., Cincinnati, O 


Tube Welding— 
8. Fix Sons, Cleveland. 


Turnbuckles— 
Cleveland City Forge & Iron Co., Cleveland. 
W. H. Bosworth, Cleveland, O 


Twist Drills— 
C. H. Besly & Co., Chicago, Il. 
Valves— 


C. H. Besly & Co., Chicago, I11. 
Tenkins Bros., New York City. 
The Lunkenheimer Co., Cincinnati, 0 


Ventilating Fans— 
B. F. Sturtevant Co., Boston Mass. 


Wire Machinery— 
ohn Adt & Son New Haven Conn. 
urner, Vaughn & Taylor Co., Cuyahoga Falls, 
Ohio 
Wm. Glader, Chicago, I! 


Wire Nail Machinery— 
Wm. Glader, Chicago, Ill. 
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THE EDWARD P. ALLIS COMPANY 


MILWAUKEE, Wis. 





MINNEAPOLIS. 


NEW YORK. CHICAGO. 


PITTSBURG. 


DENVER, 


MANUFACTURERS OF 

ICE and REFRIGERATING MACHINERY: 
Blowing Engines, Holsting Engines, 
Pumping Engines Air Compressors. 
Special Engines for Electric Lighting 
Street Railways and Rolling Millis. Ore, 
Crushers, Crushing Rolls, Stamp Milis 
Concentrators, General Mining Milling 
and Smelting Machinery. 


Reynolds Corliss Engines. 


BUTTE. CITY OF MEXICO. SAN FRANCISCO 





The A B C of Iron.—a book for foundrymen. It 


is issued in cloth binding,and gives much valuable matter on 
how to reduce cost of mixtures, and on grading and numbering 


of pig iron. 
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How to Reduce Cost of Mixture. 
Early History and Manufacture of 
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Steel. Physical Properties of 
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“IRON AND STEEL MARKETS. 


IRON ORE. 
[On Lake Erie docks.) 
Special low-phosphorus hard Ore, 

CE LEE OT $3.40@ 3.46 
No.1 Specular, Bessemer............0.<cs0000 3 3.17 
No. 1 Bessemer hematite.....................<+. 2. 2.90 
Hematites No. 1 non-Bessemer............. « 2.00@ 2.25 
No 1. Specular, non-Bessemer............... 2.40@ 2.60 

Pic IRON. 

a nn woe 0. b. cars) : 

a me 
No. 
No. 




















No. 

No. 2 Gray Forge, neutral.. - 

No. 1 American Scotch............ 10 65 

No. 2 American Scotch......... 10 15 

Lake Superior Charcoal............. 1275@ 13¢0 

PITTSBURG : 

I) 7 a 6 eee $10 25@ 10 50 

No. 2 Foundry... eeeeseecscoressceseseeeses 9 SOM 9 7S 

Gray For scsheatoniesens 840@ 850 
| White and Mottled........................, eu om 8 50 
| Warm Blast Charcoal... 14 50@ 1500 
| Cold Blast Charcoal...........cccessseseesesesees cee one 17 oc 

| RE 9.00@ 910 

CHICAGO : 

Lake Superior Charcoal..................++- $13 13 20 
Local Coke Foundry No. eRe + 10 25@ 1075 
| Local Coke Foundry No. 2.. + 102 10 50 

Local Coke ~~ No. 3.. « 10 10 25 
| Local Scotch Foundry . 10 50@ 10 75 
| Local Scotch Foundry No. 2 - 10 25@ 10 50 
| Local Scotch Foundry No. 3 To 10 25 
Southern Coke No. t...... 10 II 00 
| Southern Coke No. 2......... ee 10 25 
fT SESS 975@ 1000 
Southern No. 1 Soft i Io : II 00 

Southern No. 2 Soft omnes 10 10 50 
| Southern Silveries ...............-sssses 10 25@ 10 50 

ackson Co. Silveries 13 15 00 

Ohio Silveries No. 1 13 15 00 
Ohio Strong Softemers..................ccce00 12 00@ 12 25 

Alabama Car Wheel............. seccesccsceses 16 16 co 

Malleable Bessemer............000..<++..0+0+« « 10 75@ 11 00 

Be I ictiis. sncernneceasnnnetumpenenasoencses 1! a | 12 00 

CINCINNATI (re + by Rogers, Brown & Co.) 

Southern Coke No. 1, Foundry... m $97 

Southern Coke No. 2 and No. 1 Soft... 9 00 

Hanging Rock Coke, No 1.........0.+0+0: 12: 13 50 

Hanging Rock Charcoal No. 1, Fdy..... 145 15 50 

Tennessee Charcoal No 1 

Jackson County Sil Nor 

Southern Coke, Gray Forge. 

Mott eoesconegecs 

Standard Georgia Car Wheel 

Tennessee e 





| 


| 











Lake Superior “ 


BUFFALO : 
No.1 Foundry Strong Coke Iron Lake 













Superior Ore.. -- $10 75 
No. 2 Foundry Strong ‘Coke Iron Lake 

Superior Ore... 10 2§@r10 50 
Ohio Strong Softener No. 1 - 10 50@10 75 
pe ee 14 00 
Lake Superior Charcoal «» 14 00 
Southern Soft No. t....... 10 50@10 75 
Hanging Rock Charcoal......... «+» 17 00 

St. Louis : 
Southern Coke NO 1......cccsccseecessseeeeee 3 9 50G@$ 9 75 
Southern Coke NO. 2........-ccccesceseeeeeeeee oo@ 925 
Southern Coke No. 3. 50@ 875 
Southern Gray Forge 800@ 8 25 
Southern Charcoal N . as eee OEED 
Missouri Bessemet........ 120 
Ohio Softeners. ............++. 13 50 
Lake Superior Car Wheel... 14 50 
SS) eae 14 50 


OLD RAILS AND SCRAP METAL. 
































[Delivered Cleveland.] Gross Tons 
Se NONE ID ciinccssvinendinsigctenienemnenmismarmeenennsntl $10 so 
Old steel rails (6 ft. and OVET).........ccccssrsssesees, 8 50 
Old steel rails (6 ft. and umder).....................6 7 75 
Se i irrccscdivcctcvescscncnsnscssncsconccansesnsesees 9 
Net Tons 
No. 1 R. R. wrought SCTADP.......ccrcssesceccerssseceses $ 9 00 
SITET AITIII on connseindinninebhvensncensesousncusueienesseonessiine 6 50 
No. 1 Machine cast scrap.. rE F | 
EEO GMIEB cccccccccccccssecovccsvveccccecseroces: eccecccese 12 00 
Axle turnings 7 00 
Wrought turnings (free from cas 5 50 
CROS WRC RID cece cccescancerscceneccsece 455 
Uncut wrought iron boilers a 3 2D 
ORES DOTNET Hee cccccccccccececcssrscesccseccccccsacceeee 7 co 
QzOtO BRTB.cccsecereccccssccccceccsescccccccecsccccccosccccoocce 5 00 
Pipes and flues (clean)...... peamevssmnemcee © 9D 
FE Cl cainnttitepnstnmnccentececonscenenemnscnconmenccetenn 4 7 00 
Hoop and band ir0n..........cccccssceeceerereseeeeseeeee 5 00 
TI 5 00 
Wrought drillings... peccovevecsensoceusasvescncusnesssesesusse § 00 
Malleable iron ecudeovecceuccunceueioestiase cessce 50 
STRUCTURAL MATERIAL. 
| Beams and Channels (f. o. b. Cleveland).... t.10¢ 
BIGTIEB .cececssccocesssssnccscosecoencnsncnesecessanoonesetccceoe 1.10¢ 
‘Tei cnssccognccenessecsncovcoccsccsossqnesosousenenscscecocecseses 1.20€ 
Universal PIates......cccccscsssseccsommreereeeeeeee, 1.10@1.15¢ 
Sheared Plates..... 1.15¢€ 


MERCHANT IRON AND STEEL. 
(Less than car-lots, Cleveland.) 
Rounds and Squares.—Bar Iron. 
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‘PERFO RATED METALS 


OF ALL KINDS FOR 


MILLING, MINING AND AGRICULTURAL MACHINERY. 


Copper, Brass, Tin, Zine, Lead, Ete., to Order. 
Correspondence Solicited 










Perforated Iron, Steel, 
Large and Varied Assortment of Sizes. 


THE ROBERT AITCHISON PERFORATED METAL CO., 
Office, Room 510, 265 to 269 Dearborn St., CHICAGO, ILL. 





Works, So. Chicago. 








Dixon’s Pure Flake Graphite 


is a Blessing to Every 
Engine Room and Machine Shop. 


A small quantity added to any Oil or Grease | argely increases its lubricating value and makes 
the finest Cooling Mixture 


Pamphlet and Sample Sent Free. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 


Lp te te te De te SALAARRRBAL LD  & te he Le te te te De te te LL Le Le De Me aaaeag 


Don’t Waste Money in Your Pattern Shop. 4 


‘THE GOBEILLE PATTERN CO., Cleveland. } 


w¥evvvre VY YEE eee eee eee ee eee eee ee 


WILLIAM [QD & GO. 


YOUNGSTOWN, OHIO. 
The Porter-Hamilton Engine 


Reversing Engines, 
Blowing Engines, Con- 
verters,Hydraulicand 
. special heavy machin- 
ery for the iron and 
steel trades. 


Williams Improved Vertical Engines 
For Direct Electrical and all High Class Work. 
839-41 Cortland St., N. Y. Park Building, Pittsburg, 
E. F. WILLIAMS. SEWARD 8. BABBITT. 


Persistence in Advertising —— ; 


ik Is one of the requisites of satisfactory results. In 
the expansion of business which is confidently 
mR expected in the United States in the very near 
7 future, advertisers who have made themselves 
regularly prominent in the past two years will be 
xt first to reap the rewards of persistent publicity. 


IRONCLAD PAINTCO. iron ciad Paint co. 


Factory, 76 & 77 Central Way. Sec. & Treas., No.3 Case Bulld’g, 


Sc | 


7747) 





























And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Couipany. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 


CLEVELAND OHIO. 


Ground in Oil 


USED BY NEARLY ALL THE 
RAILROADS. 





Vrade Werk Petr tee 


FURNISHED both Dry and/| 


| 7 to8 x No. 9 to 3-16 





REVIEW. 39 


¢ to 7% 2.90 extra 
% to 1¢ 
s to Ii-1¢ 20 
\% to oie xX 
7-16 to 15-3 4c 
” to 13-32 so 
16 CO 11-32....0000- 70 
% to 932 o 
7.22 1.40 
3-1¢ coves 2.50 
Fiatse.—Bar Iron. 
1% to4gx H%tor ; 1.05 Base 
BM UO 6 HK FG UO Ta cnncccnecccceecesceeeees to extra 
6% tok x & tol! . 60 
8% to 10 x #% tol. ™ 
1m togx11-16to rr’ - % 
4% to6x1 1-16tor’ 40 
64% to Sx 1-16 to 1% “ 60 
84 to 1ox! 1-16to 1% : 90 
2to4x 1% to2 so 
4% to6x 1% to2 : 60 
64% to8x 1% toe i 
By to 10x 1% to2 : 1.00 
2to4x2%to3 60 
4% to6x2%to3 Bo 
BY 0O 8B © 2G 2O 8... cccceeeccccerccecervesencees 1.00 
1% to1K%x Kto! _ ‘ aT 
1to1 1-16x % to & 2 
\% to 15-16 x *% to Y%, peeemene 40 
% to 11-16 x % to % 50 
%tog6xHKHto’ go 


Heavy Band Iron. 


7 to 10 x & to 5-16 voextra 
6% to 6\% x & to 5-16 evcens so * 
4% to6x \ to 5-16 30 

1% to4=x \& to 5-16 20 
1to 1% x \% to 5-16 30 

% to 15-16 x \ to 5-16 , 50 

% to 11-16 x & to 5-16 ——- So 

% tog 16x \ to 5-1¢ : 1.00 

% to 7-16 x \& to 5-16 —_yY 


Heavy bands, 7-32 in. thick 1-10 c. per lb. higher 
than & to 5-16 thick. Bevel Edge Shaft ben 
1-10 higher than same size of Heavy Bands 


Light Band Iron. 


goextra 
7 to 8 x Nos. 10, 11 and 12. 1.00 * 
6% to 6% x No. 9 to 3-16 70 
6% to 6% x Nos. 10, 11 and 12 Ro 
4% to6x No. 9 to 3-16 a 50 
4% to6 X Nos. 10, 11 AD 12....... 06. ccccees . 60 
1% to4x No.9 to 3-16. seeces 40 
1% to 4x Nos. 10, 11 and 12 seen 50 
1 to 1 3-16 x No. 9 to 3-16 cvcsececs «9D 
1 to 1 3-16 x Nos. to, 11 and 12 60 
13-16 to % x No, 9 to 3-16 limes 60 
13-16 to % x NOS. 10, 12 AMA 12.......0....00 70 
11-16 to \ x No.9 to 3-16 - SO 
11-16 to % x Nos. to, 11 and 12 go 
9-16 to % x No. 9 to 3-16 seshents 1 
>16 to %& x Nos 10, 11 and 12 1.10 
7-16 to 4% x No 9 to 3-16.. soccccccecsoccs . 1.30 
7-16 to % x Nos. to, 11 and 12 eas1.40 
% ZNO. 9 tO 3-16.......ccccccersesesecers seccacescese hallD 
% x Nos. ro, 11 and 12............. siontdubiedle 


Bevel Edge Box Iron. 
Same as Light Bands, of same sizes. 


Beaded Band Iron, 1\ in. to 2 in.. 
Sand Band Iron, t-to ¢ 
Light Bands. 


eeeee eee 0 
above same sizes of 


Oval Iron, 









% to 1%.. pecceconecsocsose 40 extra, 
% to 13-16 pececees .50 
Sip OD) Bip Eccacenintienevewcenesenmnaperuntiimenmanininns » * 
% to 9-16.. So ” 
% to 7-16...... - 1.10 
My OD OED TE BBB ccc cre cccccccevccccocccccccocenescsccess 1.00 
ep OE BBG. EE Witctnienecsencatanetitbeninacetebianndinene 1.20 
Half Oval and Half Round. 

G00 Srecccccrcccecccccocccces coccsesoccocscoconenssossooess 60 extra 
+ to 13-16. one a coeesecccocosesesces ce .70 
We OD BE BBvcccocscecccsccscescosees go 
to 9-16 1.20 
FO OD PBB rcvccccvecesecctccs secccs cecceocsvcsscsseoccoscccens 2.50 
Ge BD codecovcevcecoconasacescoceceses on - +t “e 


* Half Ovals less than ¥% their width in thie Peal 
extra price. 
Horse Shoe Iron. 


All SizeS............00++. c. extra 
Cutting ordinary bars to specified Toneeh., 20 to 
30 extra, according to length and size 
Steel Bands. 


Width English Standard 


In Inches. Gauge 

1 1-2 to6, Nos. 7, 8,9 or 3-16” 1.50 Base. 
Extras 

1% to 6, “* 10, 11, 120r 4%" 05 per 100 Ibs. 

1 to 1%, “ 9, 8, 9 or 3-16” 10 

1to 1% < 10, 11, 12 or %" 1s 

13-16 and %, “ 7,8, 9 or 3-16” 20 

13-16and %, “ 10, t1, 120Fr %" 25 ‘ 

11-1%6and %, “ 7,8, 9 or 3-16” x 

11-16and%, “* 10, 11, t20r 4 25 

9-16 and 5%, * 97, 8, 9 or 3-16” 40 

o16and %, “ 10,11, 12z0r 4" 45 

4. Nos. 7, 8, 9 or 3-16” nance ae 

ye, “ 0, Il, 120r & 6 

7-16 7,8 gor 316 7s 

7-19 1 Ii, 120r \&" RS 

dy 7, BO GE BE cecoccccees os 

%, “* 10, 11, 12 or %"..... 1.05 


Iron and Steel Hoops. 
English Standard 
Gauge 


Width 
in Inches. 


17-16 to3 Nos. 13, 14, 1§ and 16........... 1.60 Base 
Extras 

17-16 to2, “ 17, 18, and 19 5 per 100 lbs. 
1716to2, “ ac : -10 

1716 to2, “ ai : — a 
+, 5 t Se oo eae « “ 
1K4%tor%, “ 13, 14nd I5......... 05 “ 
mto1% j“  16,/17 and 18.......... Ie os 
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RD. NUTTALL CO., 


99 BOQUET STREET, ALLECHENY, PA. 








ROLLING This is MILL, 
BRIDGE, 4-Inch Circular MINING, 


HEAVY itch — DUTY 
GEARS AND 7 so PINIONS 


Spur, Bevel or Spiral Gears. Racks, Quadrants and Worm Gearing. 


Se a Er ee ees 
~ 


ee ee ater 


rea 

















a 
rmtom, “ 19 and 20 . I5 per 100 lbs 
1% to 1%, sn 2! pesboate 20 : 
1% to 1% ” 22.. 30 
15-16 a be - 13 4 and 15 10 
1516 and 1.“ 16, 17 and I 15 
2 EVERYONE BUT REPAIRMEN EIR le ~ 
a 15-16 and 1 22 35 
| IS ENTHUSIASTIC OVER THE 1897. > a were - ; 
i %, * 19 and ae 3 ; 
AM al-molalh ae dal-1-1 la + ve ~- , 
' C ‘Salome selglem ahaa -te| 4 bond : 13°16 Nos. 13, 14 and 15 + _ 
j EX "2D with watch-case % ANd 13-16 |* 616, 17 and 18 35 
t yi i 6 “ t9and 2 
Win IC ro RUE-S aet- fel meh s-1 ami % ee ~ + eee a ' 
bearings * #* * pone fe ‘ ~ . i. ~ 
q STRICT |-Velel-me- te) per cent 11-16, Nos 13, 14 and 15 . 35 : 
HIGH GRAT to the life of « ae = ~ By _— Pa 
wheel # - 4 * 11-16 . = 
11-1 ~~ Bison m™ 
é . 3 ecceececece 8 
MADE RY 4. Nos wy and 15 rT 
; . - (¢ Sa. “ 16, 17 and 18 45 
r) ( ie e ré % “ig and 20 —— 
5 22 7 
ry) e 54. BD cocumnseccoqpevasecceseqsesses 
TCs . em ih FY Ww 1S. @-16, ~~ a ae and ee 4 
916, ‘* 16, 17 and 18...... , 
916, “ 19 and 20 
9-16, “* a1 
ie 22 se = 
-CHICACO OFFICE and SALESROOM, 285 Wabash Ave. % % “ ~% 4 and 15........... “ 
re —e UlCUlC « 
ve oe ee een —_ 70 
% 21 ecceue cocenassesones me 
THE LANE & BODLEY CO.,:. =. ay 
a 1.0 
7- ris ~ ae nd 15 : 80 
a5 . i fa Tibsedbsecrdeccceses 08 ‘ 
win Y | am ' c ‘ ' 
CINCINNATI, OHIO. Ke “ r2, 14 and is sshdatesineinana ian ' 
| 3 wn « | | eee o 
19 and ~ hearer aslive : _ ' 
n gl n es. Sheet Iron, 
ae os 10 evcunecugubinssoccosessecesecces : I so 
12. : masts : 17 i 
Ne I poses occocessocccococces cece - 1¢€ | 
ALL SIZES No 7a? seese agucccesneeoess ageenosencess pensecseld — 
* No. 158... audenusonsunsinnenconnene 1 85 
No. 20 snecongnepansonaansnsacenncessoonncosess 2 o 
Simple and Compound. %° S230 
OS ee eee 2 20 
F ccavecanseeithinaiestndienninesccssnseccoesensnnecs 23 ' 
Shafting, Hangers, Pulleys, English Tool Steel. 
BBOP GB... .0cccccsscossrcescccccccesesesccseeseseseseccoosocees 15% 
Belt Elevators, Saw Mills. | Hobson's s* ‘ Best’ ssnqocedbupencoeatonenecesusesseaconseessbeos wide 
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The Link-Belt Machinery 


ENGINEERS. FOUNDERS. MACHINISTS, ——-s 


CHICACO, U.S.A. 


Modern Methods as applied to the hand 
ling of Iron Ore, Coal, Raw and Manufact 
ured Products 

Manila Rope Power Transmissions 
Shafting, Pulleys, Shaft Bearings, Gear ing 
Friction Clutches, etc. 









IMPROVED 


and uniform pressure 


method of burning oil 





DUPLEX SYSTEM 


- FOR --- 


BURNING FUEL OIL. 


Heats and cleans the oil and delivers it to the fires under high 


Entirely automatic, most scientific, sensible and economical 


in existence. If you are operating a 


Steel Works, Brass or Copper Rolling Mill, Malleable Iron 
Works, Bolt and Nut Works, Bicycle Works, or do Annealing 
Forging, Brazing, Tempering, Japanning, Enameling, Case | 
Hardening, you can use this machine to your advantage. 


WE BUILD FURNACES OF ALL KINDS. SATISFACTION GUARANTEED. 


W. S. ROCKWELL & CoO., 


26 CORTLANDT STREET, NEW YORK. 





H, H. CAMPBELL 


Brightman Furnace Co. | 
648 Broadway, CLEVELAND, O. 


SOLE MANUFACTURERS OF THE 


Send for Catalogue “A.” 























ot) R/ 7 /p 


MANUFACTURERS: OF 
Silica Brick g Q@ 


For Open-Hearth, Basic and Acid Stee! Furnaces, Glass and Coppe, 


Tank Furnaces. Extra Shapes MADE TO ORDER. 
Office. Room 21, Conestoga Bide., Cor. Wood and Water Sts.. PITTSBURG. PA. 





The Chicago & 





Water Powers, Coal Fields, 





Iron Ore Ranges, Hard and 





and Sott Lumber Districts 








jocated in Illinois, Wisconsin, 


EACHING wih its 7,966 a 
miles of road the famous 





Michigan, Iowa, Minnesota, South Dakota, 





North Dakota, Nebraska and Wyoming, 





and by traffic arrangements with other rail- 
ways, 7,350 Stations located on 41,000 miles 
of railroad (one-ninth of the entire railroad 
mileage of the world, and one-fourth of the 
railroad mileage of the United States), has on 
its line more industries than any other western 
railroad. 





Railway 


Manufacturers contemplating 
moving or establixhing branch 
factories in the West are re- 
quested to inquire what we 
can offer them before locating 
elsewhere. 


M. HUCHITT, 
General Freight Agent, 
CHICAGO. 
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Steel Boiler Plates—1-4 in. and Heavier. 


Tank socesesss 1 35 
Shell oun 14 
Flange 2 1s 
Marine Flange 6« 
| Fire Box ; 2 05 
Above includes plates 90 inches wide 

go to 96 in. wide ic. Ih. extra 
% to roo in. wide 1« 

100 to 104 in. wide 1c 

1o4 to ro6 in. wide special 

Fiata. cts. hs 

2 to o-16 in. wide by 2 to & thick .. 08 


Bessemer and ©. H. Steel. 


Bessemer Machinery base price, 1 40 
Open-hearth Tire 7 ' 1°45 
Open-hearth Spring , 1 So 
Sleigh Shoe se 1 45 
Toe Calk I go 
Cutter Shoes, tapered and bent - 1 & 


American Cast Tool Steel. 
ROUND, SQUARE, AND OCTAGON. cts. Ibs 


1 to 2in. inclusive meus os 
igir6to%in. “ o8 
7-16 to % and 2% to 3 in wae 09 
| 3% togin vee M 
% to 11-16 and 4% . nasil 10 
\% to 6 BER connntpstunnscuneseiansen gun nncusnsunecedsonueinens 10% 
| &% to 9-32 and 6% to 7 in tm" 
Ey teeters 13 


Burden Boller Rivets. 


\%, %, 11-16 and \& inches diameter «3 CO 
Bridge %, %, 11-16 and \% inch diam , 255 


Wrought Pipe and Boller Tubes. 


Lap weld black, base, four tos 62 
Butt “ sin ‘ four tos 62% 
Lap * galv - fs SS 52% 
Butt ‘ four 108.... ' : 50 
Boiler tubes 2" and smaller a 
Boiler tubes 2%" and larger... : 7s 
Casting screw and socket joint : dis. 52% 
Casing inserted joint......... - dis. 47% 


MACHINERY SUPPLY MARKET. 


[From Store, Cleveland.) 
Anti-Friction Metals. 


Z 


‘ 4 Magnolia Anti Friction Metal, 25 cts. per Ib., f. o 
b. New York or Chicago 
lg man eC anica 0 df No Name Metal, 18 cts. per Ib., f._o. bb. New York 
or Chicago 


FOR STEAM BOILERS. 


Mystic Metal. 8 cts. per Ib., f. 0. bb. New York or 
Chicago. 


Anvils 
DERUNGRA ccccsssscecersssseccccnsnescenannssennntaiennetnees Db 10 
Wy CUES Peccecensenecedeusrnceupenunpaseneecocscnnttoscasienties BBs 
Bellows. 
; Sa 
Blacksmiths { Bullock’s.........dis am to 
SIE ciipnsesesseenencesennaunenmnetiememnnensl dis 4 0& 10 
| BBA ....crocsecossecccccccsscccocnsnocccccsonescsocsesed dis 40& 10@50 
Belting. 
Boston Belting Co.’s standard ...............d18 70 & ro 
- - ~ ee dis 60&10 





YF ae is 50 
Shultz Raw Hide Leather Belting, single......dis 40 
Munson’s Short Lap Single Leather.............. dis 50 
Munson’s Short Lap Double and Light 
i ae is 50& 10 


Shultz Raw Hide Leather Belting, Double 
and Light Double 





Blowers and Exhausters. 


BD, hn IE ideecctenvcssinsutttesennsentcnnninsininanl dis 20 
DOSRRR BERGE Oia peececcevevsseneencnscssscccctenenccccnened dis 35 
Chucks, 

Cushman’s 4 Jaw Independent........................ dis 45 
- TL RY dis 40 
o  _. | —— annem, + 
o 2 Jaw Brass Workers...............cce00. dis 30 

o Drill 7 







0 SS AAS 
nas Little Giant Drill 
Horton's Independent............... 


Whiton’s Independent............ 
National Combination 





Sweetiand - 
SIND Hal icocdansnedenemiennedandiensnnationemnnntneetimessl 
Morse oy . - aeepesidnemnpecnennneiiienn 
Skinner's Combination Lathe 
- Independent Lathe 
“ Universal Lathe dis 40&10 
| e BoC El axe.cccercscussonscescononersesccapeenccoosnesed is 30 
Cutters and Reamers. 
CIOVOIRGG..... ocrercescccccsescccscssccscocses ssosssescccesed ais 10@15 
' Pratt & Whitney svescocnesoseccunnnetonsésnenpeed dis 10@15 
ec EL dis — a 
BESS BBarercccescecsvccccecees eeeececeerosecessovescosessceess dis 10 to I5 
Brown & Sharpe, Milling Cutters.................. dis 15 
“ we Gear Cutters.........cccveeeeell® 15 
Crow bars. 
ee 
BUC, CORSE POT ace cccccssccersecscsoscsvccseccseseens Pilb ss 
Drill and Drill Sockets. 
Twist Drills . 


Morse Taper&Straight Shank to 1\"dis so &10 to 60 

Morse Taper and Straight Shank Larger 
RNS NE Re 

Drill Sockets......... 

Standard Twist Dr 

| Cleveland “ = 















| 
| 





Emery. 





No. 4 to No. 54 to Flour, C. F 
en. ¥ 150 gr. F, F 
,) — eoceens wane 5 ¢ ak%c 
My Spee 5Kc as 
“4 kegs @ D.................... ; c sec 3 ¢ 
to © cans, = in case...... c 6%c § ec 
10 ® cans less than 10.10 c to ¢ ‘ec 


Emery Cloth and Paper. 











esata & Foot 
Black Diamond... 









Se "dis 60&1 

SII Ey cnidpcchduapbescscdestaccsctesnatavesseeett 

Western..... 

SEE cilindncantinnsqntasendeqsapanervycounpeacecavcocepeeseneoseoany dis 25 

Grobet’s. mpunoesurqnnnssocnagousdeeneneeteovececccesscceessousneds dis 30 

~N  _Y  Y dis 50 
Tn ustry File Works Hand Cut.................000+ dis 50 
Hammers. 

P. 8. W.. dis 40 

Atha new ‘jist, Jan. 15, 1887... accede Ty dis 50 

Hea ammers and s ~ = under «+. I0C 
wy over 5 ie pereceseoceanti 8c 


Jack Screws. 
WER THURS Gre Tite ns ccccceccccsescccccesccece: ccccceccoced dis 75 
Nuts and Washers. 

Size of bolt inches - 4 % I 
8 3% ae 4 3% 3% 
«ul 5 118 % 5 
g b 4% 4% 
In lots less than 100 whe, w ada wer 1 ® boxes 
add tc to list. 
Nails (wire). 


Standard Penny Nails, @ keg, base. 





{Car intial $1.2 
Less than car lots...$1. 3 
Oilers. 

Bhan CEE Te is cecevecenteeenndincstiatbe vsntenesetncecrececnsees dis 60 
CO ana srentacsonencccteneguvapeinsonenngnanel dis 50 


Malleable (Hammer’s), No. ey, $3.6 60; No. 2, 
$4.00; No. 3, $4.40 # doz... lis To@r10&10 
Rivets. 
Iron, Thousand, list November 1, 1894......dis 60@65 
Iron, Ordinary, Cooper’s Block and mene 
list a 3 I, » O94. EE A Ee 8 
Copper....... eesee a Ft 7 
Taps. 


Cards, Hand and Nut LO 2 Dereserrerererenes ds % 









Pratt ‘tt & by A 
— ae <r eameapeeamamnanen pepancenceninn 
z WBS OD BIE BSh.ccccccencccccesescccceees 

bs Bolt Taps pevonceccecsosssceccoecscoesce ove 
Stove Bolt ete parcosssbe wal 
Pulley TApe..cccccceccccccosccccecocccssceccecccccccoosoccoes 





Nos. a 10& 5 
Co red Nos. o to 18, market li anbend dis mere 5 


Galvanized Nos. o to ee ee s65& « 





Tinned market NOS. 0 tO 18.......:00sccesereeeeeees dis 67% 
Cast CROCE ..ccccrorcccccccescccces coccesocccccvessssssvosooscsoeed dis 5c 
Tinned Broom Wire...............-essss00 dis 70&S@70e& 10 
annealed Fence, Nos. 8 and 9...........cccceeeseseeees dis 75 
Annealed Grape, Nos. ro to 14.. dis 75 
Stub’s Steel Wire PEMUIAL..cececerevere .95¢ # ® dis 30 





SHIFFLER BRIDGE COMPANY, 


BUILDING DEPARTMENT. 


SPECIALTIES: Steel and Iron Buildings for Rolling 
Milis. Tin Plate Plants, Steel Works. Foundries, 
Factories, Roof Trusses, Girders, Columns, Beams, 
Corrugated Iron, Etc. 

Main Office and Works: 
48th Street and A. V. Ry., PITTSBURG, PA 


Branch Offices : 


1123 Betz Building, Philedsigns, Pa. 
45 Broadway, New York, » - 

228 Lumber Exchan yt Oe Minn. 
1243 Marquette Buil wy Chicago, Ill. 


THE IRON TRADE REVIEW. 








[July 15, 1897 


THE LLOYD-BOOTH CO., “°"S*"""" 


inning 


T 
MACHINERY 


IY) pue puvs 
‘STW Suryjoy 








WORLD’S FAIR AWARD 


We ave the emly Mee! Reeling Os. awarded Medal 
ote & PArEne SAP Seewmne 
ot Werld’s Columbian Exposition We are alse 
large manufacturers of a]) styles of Mersi Reorure, 
Srpree, CxlLive, rc. Send for Oatalegue and Price 
Litt. Mention this paper. 


SYKES°IRON & STEEL ROOFING CO., - Chicago and Niles, 0. 





Not every insertion of every advertiser’s card brings an order for the 
advertiser's good; no more does every visit of the traveling salesman re- 
sult in a sale. 

There is a vast dealin familiarity with the type and phrase in which a manu- 
facturer makes himself known to the advertisement reader, just as the personal 
acquaintance of his traveling salesman gets him a hearing when a strange face 
and a strange voice are bowed out with a ‘‘ busy day’s” courtesies. 

The best advertisers, the most successful advertisers, the advertisers who 
get returns, are those who keep everlastingly at it. 

This is a case in which familiarity breeds business. 





: The 

_ ip: =69Playford 
Mechanical 

Stoker 


Guaranteed to 


J 


1 EEL 





amen s Abolish smoke, to increase 
—- boiler capacity and to save 
fuel. 


For information, addr ~*ss, 


The Playford Stoker Co., 


No. 61 Case Library Bldg., 
CLEVELAND, O- 








is an increasingly valuable medium 


| The Tron Trade Review suc ‘wict tsa coctpmen 


to machine shop and foundries. 





Lunkenheimer’s ‘Regrinding” Valves, 


Made of Gun Metal. The valves that never fail. 
They always satisfy the most exacting. 
Millions in use throughout the world. 
Specify ““LUNKENHEIMER” make. 

Our name on“every valve 
Supplied by dealers. 


CATALOGUE FREE UPON REQUEST. 


THE LUNKENHEIMER COMPANY, 


Cincinnati, Ohio, U. S. A., 


SOLE MANUFACTURERS. 


26 Cortiandt St.,) § 36 Great porwr St., 
NEW YORK. j { S$. E. 


BRANCHES: LONDO 
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DIRECT 7 iY FHEN 
DRIVEN a5 


WORKS AND PRINCIPAL OFFICE, 


SOUTH BETHLEHEM, PENNA. 


RAILS, BILLETS, MUGK BARS. 


FORGINGS of all descriptions, either Solid or Hollow, made from Fluid- 
Compressed, Hydraulic Forged Open Hearth Steel. 
PLATES for all purposes.. 











NEW YORK OFFICE, 100 BROADWAY. PHILADELPHIA OFFICE, 42! CHESTNUT ST. 
CHICAGO OFFICE, MARQUETTE BUILDING. 


TOLEDO MACHINE & TOOL CO., 


501-505 Superior St., Toledo Ohio. 
We manufacture 





LECTRIC 
[o_ 





Power Punches. Forging Presses. 
Power Presses. Yin og | Presses. 
Straight Sided Double Pitman Presses. 














Drop Presses. 
Embossing Presses. Automatic Feed Presses. 
Stamping Presses. Power Slitting Machines. 
Riveting Machines. Power Shears. 


Special and Automatic Machinery Dies for all classes 
of work in sheet metals ’ 
chasing machinery of any kind, send us a No. 3 Power Press Write for catalogue and prices. No. 25 Power Press 


‘THE “CLEARFIELD” FIRE BRICK 


MANUFACTURED BY 


manufacturers from whom you can boy) THE CLEARFIELD FIRE BRICK CO., Limited, 
advantageous. | Office and Works at CLEARFIELD, PA. 
Room 305 Ferguson Bidg., Pittsburg, Pa., John Richardson, Agent. 


We Claim The Following Merits for J enkins Bros.’ Valves 


If you are thinking of enlarging your 





mill, foundry or machine shop, or of pur- | 
| 








line giving character of machinery needed. 


We can put you in communication with | 





J. M. ALLEN, President. | 


WM. B. FRANKLIN, Vice-President. 


1. Manufactured of the best Steam Metal 
. oF Gee —— : 2. No regrinding, therefore not constantly wearing out the Seat of the Valves 
F. B. ALLEN, Second Vice-President. P g g 
— . cent 3. Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oil and 
Acids 


J. B. PIERCE, Secretary and Treas The Easiest Repaired, and all parts Interchangeable. 


4. 

5. Every Valve Tested before leaving the factory 2 
6. ALL GENUINE stamped with Trade Mark, 
J 


ENKINS BROTHERS, NEW YORK, PHILADELPHIA, CHICAGO, BOSTON. 


THE JACKSON SAND MINING CO,, 


JACKSON, O. 


|tresisies of SILICA, FIRE and CORE SAND. Also MOLDING SAND 
for STEEL CASTINGS. Write for Prices. 



















KING’S SIX TON 


, — 2 - ELECTRIC CRANE 
BURWELL & BRIGGS, General Agents, 32 Wil-| Can be furnished at lew coat. 
shire Bldg., Cleveland, O Write for full 


information to the MARION STEAM SHOVEL CO Marion, Ohio. 
Cc. A. BURWELL, Chief Inspector, 32 Wilshire | 
Bidg., Cleveland, O. 


J. E. WOLCOTT, Special Agent, Room 32, Wil- | BR P CRANE & CO 
shire Bldg., Cleveland, O o © e 
“WLECTROT 


iteead \IN & TERNE PLATES 


- AND STEREOTYPING. - - | L. D. Telephone, MAIN 841. 205 LA SALLE 8ST. 
S50 HIGH ST. —— TEL. 2139. B® CHICAGO. 


ESTABLISHED 1854. } 


PETER GERLACH & CO., DOVER FIRE BRICK CO., 


MAKERS OF MANUFACTURERS OF 

Saws, Tools and Machinery. Furnace, Mill and Special Shape Fire Brick. 
Office and Warerooms, 28 Columbus 8t. 4 ee —_= Bidg., 
Factories on Columbus, Winter and Leonard Sts. : ; oO. 


Cleveland, Ohio, U. S. A. 
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a THE 


ELLMAN, 


SEAVER 
ENGINEERING CO. 


» 1405 
New England Bidg., 
‘CLEVELAND, O. 


AND 
CONTRACTORS. 





[ 
ie 
e 





tA AE OME ES 
—— 


FP 
be 
' 
i 


v 





Seer 





rer eae wes pees 


wes 





Tae BART °°: DETRo rT 
Emery Corundum Wheels and Machinery. 


Writeto J. WENDELL COLE, M. E., 


District Manager, No. 911 Chicago Opera House Block, Coleege. rr 4 2 
ox olumbus. 


@@ N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRINDER and 
ak evens GRINDER WITH PorInTER, for Pennsylvania, Ohio, Indiana, Illinois 
an sconsin. 











METALS PERFORATED AS REQUIRED FOR 


SCREENS OF ALL Kinps | 








AND FOR USE IN- 
Milling and Mining Machinery Stone, Coal and Or and Ore Sie 





IDDNCAN 


a 


eo 


- /R 
Can BE USA PAE q 





A ORL PRESS A SHAPER 


FOR 1SO PAGE 4 “tT CHICAGO 


BESLY’ WAAAY 


—s LESH Awom 








Reduction and Concentrating Works Stamp Battery Screens 

Woolen, Cotton, Paper and Pulp Mills Brick and Tile Works, Filters 

Rice, Flour and Cottonseed Oil Mills Spark Arresters, Gas and Water Works 

Sugar and Malt Houses Oil, Gas and Vapor Stoves 

Distilleries, Filter Presses Coffee Machinery, etc., etc. 

Standard Sizes Perforated Tin and Brass Alwaysin Stock. 
Main Office and Works: 226 North Union Street, Chicago, Ill., U.S.A. 

Eastern Office: No. 284 Pearl Street. New Yor«. 

















Entire availability of yard room‘and cheapness of construction are among the advantages of this crane. 





200 ft. span. 


| ELECTRIC 


CANTRY 
| CRANE 


bullit for 


| ' 
| CAMBRIA IRON CO. 


| Johnstown, Pa. 


Write us for further de- 
seription. We can build 
these cranes in whatever 
size and capacity may best 
suit your purpose. 








All kinds of Blast Furnace, Stee! Piants and Stand Pipe Work. 


MEEHAN BOILER & CONSTRUCTION CO., 
LOWELLVILLE, OHIO, 


MANUFACTURERS OF 


MEEHAN’S COMBINED SAFETY and WATER TUBE BOILER. 
Also all kinds of Oil Refinery and Tank Work. 


| LEADS THEM ALL, 
THE 


Harrington 
Chain Block. 


EDWIN HARRINGTON 


1526 Penna. Ave., PHILA., PA. 








Made in Philadelphia Only. 


SON & CO., Inc., 


Improved Machine Tools. 





WROUCHT IRON WELDED and RIVETED ANNEALING BOXES. 
Structural and Engineerine Work 








Catalogue, Testimonialsanda 


CHARTER GAS ENGINE CO.. 300 2nd St. _Sterling. i. 
TT 


EXPERIENCE!) 


Pay $(X)-you have a“**Char- 
ter *_the result of the Leng- | 
est Experience in building | 
Gasoline Engines inthe U.S. | 
Pay less than X)—you | 
have experiment at your ex 
nse—inferiority—for We 
ave the Foundation Gaso- 
line Engine Patents. 
etter by addressing | 






we ' 
4,686 Ft. Swing 
H. Bickford, 
Lakeport, 

na} 





OILLESS BEARINGS. 


For Loose Pulleys an | 
— bearings. Perfect- 
clean. No cutting or | 


lage ah FE. B. Stevens 
90 Griswold St., Detroit, Mich. 


Pulley circular. 
‘Fire Brick, Fire Clay and Foundry Supplies. 


Send for Photograph and Low Price. 





No. American Metaline Co. 


# to 48 Third Street, 
Long Island City, N. Y. * 








“Metallurgy of Cast Iron,” 


By THos. D. WEST; 107 engravings, 583 pages. Just issued. A valuable 
work to Founder, Molder, Draughtsman, Designer, Technical School 


ENCINE LATH 


14”to 42” SWING. 





THE LODGE & SHIPLEY M. T. 


Culvert & Harrison Streets, 


CINCINNATI, 





Specialist. Chemistry of Iron; cheaping of mixtures; the effect of the 
metalloids in changing the grade of iron; latest improvements in cupola 
construction and practice—all are fully covered. Price $3. Sent post- 
paid on receipt of price, by Zhe Jron Trade Review Co., Cleveland, Ohio; 
1142 Monadnock Block, Chicago, Il. 


The A B C of Iro 


NOW $i!.00. 





ames M. Swank, author of “Iron in All Ages,” and editor of the 
Bulletin of The American Iron & Steel Association, in reviewing “ Metal- 
lurgy of Cast Iron,” says it is ‘One of the most valuable publications 
relating to the manufacture of iron castings, that has ever, to Our 
knowledge, been issued in this or any other country.” 











HICH 
CRADE 


Speciaities : 
and Difficult Shapes to order. Cupola Blocks. 


“HAMMOND” AND * AGME 
FIRE BRI 


ARE THE BEST. 


MANUFACTURED BY 


Reese, Hammond & 


BOLIVAR, PA. 


Tile, Grate Settings, Stove 


